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Direct Reading Electrical Measuring 
Instruments. 

Professor W. E. Ayrton and Professor 
John Perry read a paper on the above sub- 
ject before the Physical Society in London, 
January 26, 1884, of which we give below 
an extended summary. For the cuts we are 
indebted to the Electrical Supply Company, 
of 17 Dey Street, New York, who are sole 
agents for these instruments in the United 
States. 

In the earliest form of instruments com- 
mercially employed for measuring the large 
currents used for electric lighting, viz., the 
instruments of M. Deprez, reference had to 
be made to a table of values to ascertain the 
meaning of any particular deflection, since 
there was no immediate connection between 
one degree deflection and one ampere ; 
and, further, it was necessary to refer to the 
table twice over when measuring two differ- 
ent currents, as the deflections were not pro- 
portional to the current. By giving a proper 
shape, however, to the coil, needle, and to 
the pole pieces of the controlling permanent 
magnet, we succeeded, in 1880, in producing 
instruments in which the current, or poten- 














“yee” BIFORE CHANGiyg 
cs 


<o PARALLEL 
es 


greet 


< 
iy ON 
INS TOR 


a> 














@ o- 




















Fig. 2. 


tial difference, was exactly proportional to 
the deflection throughout the whole range of 
the scale ; and, further, by the employment 
of our commutator principle, an instrument 
was obtained having two degrees of sensi- 
bility, one exactly ten times the other, so 
that a commutator-ammeter or voltmeter, 
although employed to measure strong electric 
currents and large potential differences, 
could be calibrated by the employment of a 
single cell of known electromotive force, 
but of totally unknown resistance. 


responded. Consequently for each instrument 
there was a ‘‘calibration constant,” such as 
1.75 amperes, or 2.14 volts per degree, which 
| was determined experimentally by the mak- 
lers. We have here two of this old type of 
| voltmeter, in one of which 5.7 volts pro- 





But these instruments possessed one serious | 
fault, looked at from the users’ point of 
view, and two others which especially con- 





Fie. 4 


duces one degree deflection, and in the other | the instrument, or, at any rate, to the break- 
cerned the manufacturer. The scales of all| 0.09 volts produces one degree, the former ing of the pointer, from say an instrument 
the instruments were divided into degrees, | being intended for measuring electromotive having a constant 0.12 amperes per degree 


| one instrument being used accidentally for 
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danger in any factory where several of these 
instruments were in use of the constant for 


that of another. And this mistake not only 
rendered the answer, of course, quite wrong, 
but was liable to lead to the destruction of 











some, except for those who are expert jn 
mental calcujation (a quality not always pre- 
dominating in the men in charge of electric 
light circuits), to multiply a constant 3.17 by 
the deflection, say 21.32, quickly without 
the employment of paper and pencil. 

We therefore decided, not merely to avojd 
using tables of values, such as had to be 
employed by M. Deprez, but even to abandon 
the use of constants altogether, and to ar- 
range matters so that the pointer pointed at 
once throughout the whole range of the 
scale, to the number of amperes or volts to 
be measured—to design, in fact, ‘‘ direct- 
reading” instruments, and for the future we 
propose to confine the definition of an 
‘‘ammeter,” a ‘ voltmeter,” and an ‘‘ ohm- 
meter ” to instruments in which respectively 
amperes, volts, and ohms respectively can be 
immediately read off without any calculation 
or any reference to a constant, or to table of 
values. 

In each case the dial is a complete disc 
(see Fig. 1) and not a sector, as in old instru- 
ments. The light aluminium pointer is also 
much longer, and the length of the gradua- 
ted-are over which its end moves is also 
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much greater, so that readings with the 
new instruments can be made much more 
accurately than with the old. We bave a 
direct-reading ammeter suitable for measur- 
ing up to ten amperes, correct to a tenth of 
an ampere ; and another for measuring up 
to 150 amperes, each division of the scale 
corresponding with one ampere. Again, 
each division of the scale of this voltmeter 
corresponds with one volt, this particular 
instrument being suitable for measurements 
up to 100 volts. 

To construct a direct reading instrument, 
it is necessary to employ some form of ad- 
justment for sensibility, since, to have a 
special scale engraved for each instrument 
after it was wound would be both trouble- 


and although the deflections were propor-| forces up to about 280 volts, the otherthe being put on a circuit through which 50 some and expensive; and further, if there 


tional respectively to the current or to the 


electromotive force of a single cell, Butthe 


| 


potential difference to be measured, still employment of such a constant had the very | 


amperes were flowing, in consequeace of 
the experimenter mistaking the constant for | 


were no power of adjustment, any change 
in the strength of the permanent controlling 


there was nothing to show to how many | serious objection that, as all the instruments | 1.2 amperes per degree. Further, even ifno magnet would prevent the instrument any 
amperes or volts one degree of the scale cor-| looked exaetly alike, there was the great ' mistake be made in the constant, it is trouble-| longer giving one division deflection pe 
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ampere or per volt: in other words, would 
then necessitate the employment of a con- 
stant. 

It was important, to avoid complexity of 
construction, that the adjustment for sensi- 
bility should, if possible, be so contrived as 
to serve also for an adjustment for the pro- 
portional law. And this, we are happy to 
say, we have at last succeeded in accomplish- 
ing by fitting each end of the bobbin, round 
which the wire is wound, specially con- 
structed charcoal iron cores fitted with a 
fine screw. If these cores be too far out, or 
out altogether, the proportional law will 
probably not be true, the current increasing 
more rapidly than the deflection. On the 
other hand, if they be screwed fully home 
the proportional law will also not be true, 
the deflection now increasing more rapidly 
than the current ; but we find that between 
two limiting positions of these iron cores the 
proportional law is true, and by moving the 
cores in or out within these limits the sensi- 
bility of the instrument can be much altered 
without destroying the proportional law. 

To construct then, say, a 50 ampere in- 
strument, wire if selected of such thickness: 
—first, that 50 amperes will not heat it too 
much ; secondly, that a sufficient number of 
convolutions can be wound on the bobbin 
for 50 amperes to deflect the needle to the 
limit of the scale when it is controlled by a 
permanent magnet of normal power. A scale, 
divided for 50 amperes, that 1s, having the 
division marked 50 amperes at the end of its 
range, is then put on, and the soft iron cores 
screwed in or out a little by trial until the 
pointer points to exactly the same number 
on the dial as the number of amperes of cur- 
rent flowing through the coil. 
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The ‘‘Ten Law” of our commutator in- 
struments, which means that an ammeter is 
exactly ten times as sensitive when the com- 
mutator is turned to series as when to par- 
allel, while a voltmeter is ten times as sensi- 
tive when the commutator is turned to par- 
allel as when turned to series, is effected by 
the ten wires forming the bobbin having, in- 
clusive of the resistance of the contacts at 
their ends, exactly the same resistance ; 
which condition being fulfilled, it is quite 
unnecessary to obtaining the ten law that 
the ten wires composing the strand should be 
at all symmetrical in the way in which they 
are wound on the bobbins. 

In our direct-reading commutator instru- 
ment the scale is double, as may be seen 
from Fig. 2, the upper numbers correspond- 
ing with the number of amperes or volts 
when the commutator is series, the lower 
when to parallel. 

Fig. 3 shows the interior of the latest 
form. A, A, is the bobbin round which the 
wire is coiled. MM, M, is the permanent con- 
trolling magnet, made in two parts to obtain 
considerable strength. P, P, are the soft 
iron pole pieces, of special shape, to be 
referred to further on. F, F, are the soft 
iron cores, and B, B, isa connecting bridge 
piece of charcoal iron used in our latest form 
of instrument for increasing the strength of 
the deflecting field for a given current, by 
connecting magnetically these iren cores 
together. This addition is very important 


in voltmeters, since although in an ammeter 
the constancy of the instrument is nearly 








independent of temperature, this is not the 
case in a voltmeter. The current producing 
a given deflection in either instrument is 
practically independent of temperature, but 
the potential difference necessary to be main- 
tained at the terminals of the instrument to 
produce the current, and which potential 
difference is what the voltmeter is designed 
to measure, depends necessarily on the resist- 
ance, and therefore on the temperature of 
the coil. A temperature correction can be 
easily made for the portion of the effect 
arising from the temperature of the room ; 
but the unknown amount of heating cf the 
coil arising from the passage of the current 
it is far more difficult to allow for. Hence, 
it is generally necessary to be contented 
with a weaker controlling permanent magnet 
for a voltmeter, in order that the magnetic 
effect necessary to produce any given deflec- 
tion, and consequently the heating effect, 
which is proportional to the square of this 
magnetic effect, shall be less in the case of a 
voltmeter than in an ammeter. But the 
employment of our soft iron pole pieces, 
combined with the soft iron bridge, enables 
us to use much more powerful controlling 
magnets, and therefore to obtain a much 
greater deadbeatedness, and a greater freedom 
from disturbance produced by extraneous 
powerful magnets, with our last form of 
voltmeters than with our earliest. 

In an ordinary galvanometer, controlled 
by the earth magnetism, the strength of the 
controlling field is a uniform one, whereas 
the strength of the deflecting field produced 
by the current flowing round the coil is 
strongest in the plane of the coil, and grows 
weaker as we recede from that plane. 
Hence, when the needle is deflected, it moves 
into a weaker part of the deflecting field. 
The result of this is that the deflections for 
different currents increase much less rapidly 
than the current. If both fields be uniform 
for all positions of the needle, and be at 
right angles to one another when the needle 
is in its zero position, then, as is well known, 
the tangent of the deflection increases pro- 
portionately to the current. In order, then, 
that the deflection may increase proportion- 
ately with the current, one of these condi- 
tions must be fulfilled—(1.) The needle, 
when deflected, must move into a stronger 
part of the deflecting field, or (2) must move 
into a weaker part of the controlling field, or 
(3) both these resultsmust be true. The first 
condition—uniformity of controlling field, 
combined with increase of strength of de- 
flecting field—can be fulfilled by using two 
solenoids at a small distance apart from one 
another, but with a common axis, and 
suspending the needle between them, so that 
on being deflected it enters the solenoids, 
and therefore moves into a stronger part of 
the solenoid field, or it may be fulfilled by 
suspending a magnet over two flat horizontal 
coils, C, C, as shown in Fig. 4, the distance 
between the coils being rather less than the 
length of the needle, and the exact position 
occupied by wire being shown by the dotted 
lines. This mode we employ for making a 
rough students’ laboratory galvanometer, 
with which the deflections are accurately 
proportioned to the current—at any rate, up 
to 45° or 50°. If, however, a dead-beat in- 
strument is required, then, in order toensure 
roughly uniformity of controlling field, the 
pole pieces, P, P, of the permanent magnets, 
M, M, must be hollowed out, as shown in 
Fig. 5, and must embrace the tube, 7, in 
which the needle moves. 

The augmentation of strength of the de- 
flecting field is still further produced by the 
employment of the soft iron cores, 0, C, re 
ferred to above, and which screw into the 
brass bobbin, A, A. 

But condition 3, the needle moving into a 
stronger part of the deflecting field, and also 
into a weaker part cf the controlling field, is 
the one we find the best, and it is the one we 
are using in all our latest instruments, the in 
terior of which is shown in Fig. 3. 

The ohmmeter we define to be an instru 
ment in which the pointer points at once to 
the number of ohms required to be measured. 
The method we employ for making such an 
instrument consists in fixing two coils at 
right angles to one another, acting on the 





same soft-iron needle. One of these coils, 
having terminals, 7, 7, Fig. 6, is made of 
thick wire, and is placed in series with the 
resistance to be measured, while the other, 
having terminals, 7, 7, is composed of very 
fine wire, and is put as a shunt to the un- 
known resistance. Hence the main current 
produces its effect by means of the thick wire 
coil ard the difference of potentials at the 
terminals of the unknown resistance on the 
fine-wire coil. Now, by properly proportion- 
ing the shapes of the coils, and by winding 
these coils in a definite way, we have ob- 
tained an instrument in which the deflection 
of the pointer is exactly proportional to the 
number of ohms, and which we find most 
convenient for measuring the resistance of 
any part of an electric circuit, such as the 
field magnet of a dynamo, or the resistance 
of «un are lamp while the strong current is 
flowing. The thick coil is always kept, like 
an ammeter, in the main circuit, and the ter- 
minals, ¢, ¢, of the fine wire attached to any 
two points the resistance between which at 
any particular moment it is desir d to know. 
The use of the instrument also permits the 
employment of an iron wire, or cven of a bit 
of wet rope, as a resistance coil for experi- 
mental purpos‘s, the resistance of the iron 
wire, or of the wet rope being determined 
with the ohmmeter at the moment the ex- 
periment is being made. 
———_-ae—____- 

Annual Report of the Directors of the 
American Electric and Illuminating 
Company. 

The annual meeting of the stockholders 
of the American Electric and Illuminating 
Company was held in Portland on Saturday 
last, President Edward H. Goff, of Boston, 
in the chair. In view of the interest evinced 
by the public, and especially by the com- 
pany’s stockholders, in the actual condition 
of the company’s affairs, and especially on 
account of the numerous reports which have 
been circulated, derogatory to the company, 
the annual report of the directors will be 
read with great interest. It is as follows: 

The directors of the American Electric 
and Illuminating Company herewith submit 
their first annual report to the stockholders 
of the company for the fiscal year ending 
April 30, 1884 

HISTORY OF THE COMPANY. 


Before proceeding to record the work of 
the year, it may be well to refer briefly to 
the previous history of the company. 

The Amerizan Electric and Illuminating 
Company was organized in June, 1882, under 
the general laws of the State of Colorado, 
but the company did not get its business 
fairly under way until the following Decem- 
ber, or beginving of January, 1883, therefore 
this report really covers a business of sixteen 
months. The object of seeking a charter 
from a State so far distant was two-fold. 
First: Its laws permit the stock to be divided 
into shares of $10 each, bringing them within 
the reach of persons of moderate means, and do 
not require the entire capital to be taken and 
paid for before business can be begun, as 
does the Massachusetts law, but permit a 
company to hold unissued stock in its treas- 
ury. to be sold from time to time as its needs 


my require. Second: Its laws are simple 
and easily complied with in changing to 
those of another State. The laws of the 


State of Maine are similar to those of Col- 
orado in these respects, but at the time men- 
tioned they limited the capitalization of com- 
panies formed under them to an amount 
comparatively smull. Subsequently, this 
latter provision of the Maine laws was 
amended, and in September, 18838, the com- 
pany was reorganized, and now holds its 
charter under the laws of Maine. Organiza- 
tion under the laws of Massachusetts would 
have been preferred for many excellent rea- 
sons, but they require, in the first place, that 
all sbares shall be of a par value of $100 
each, and in the second, that every share 
shall have been bought and fully paid for in 
actual cash before the company can transact 
any business. This latter provision is very 
often evaded by a legal fiction, but the in- 
corporators of your company did not care to 
incur the responsibility which such a course 
would necessarily involve 

The nominal capital stock of your company 
is $1 000,000, divided into 100,000 shares of a 
par valne of $10; of these shares 25,000, rep- 
resenting $250,000, are preferred, and the re- 
mainder, 75,000, representing $750,000, are 
common. 'The preferred shares have all been 
sold for cash at par, yielding $250,000 to the 
treasury. The common shares have been 
used for the acquisition of franchises, rights 
of way, etc., given as bonus with the pre- 
ferred stock first sold, and in other ways to 





promote the business welfare of your com- 
pany, and represent no money whatever re- 
ceived by the treasury. The actual cash 
capital of your company, therefore, at the 
present time, is the $250,000 represented by 
the preferred shares. Upon this there is a 
fixed charge of eight per cent. per annum, 
or $29,000. Any excess of profit over this 
amount, if divided goes to the common and 
preferred stock alike March 1, 1833, the 
preferred stock received its regular semi-an- 
nual dividend of four per cent., September 
1, 1888, and March 1, 1884, the preferred 
stock received, besides the regular semi- 
annual dividend of four per cent., an addi- 
tional dividend of two per cent., giving it 
six per ceut. semi-annually, or twelve per 
cent, per annum, and the common stock re- 
ceived in each of the months last named a 
semi annual dividend of two per cent., or 
four per cent, per annum on its par value. 
The indications are that not only can these 
generous dividends be maintained, but that, 
if your directors are enabled to carry out the 
plans that have been proposed, they can be 
very largely increased in the near future. 

As has been already stated, your compsny, 
although organized in June, 1882,did not really 
get to work until early in the following win- 
ter. It obtained from whit is now the 
Thomson-Houston Electric Company—then 
the American Electric Company of New 
Brita, Conn.—a lease and license to operate 
the Thomson-Houston system in the city of 
Boston. A small station was established in 
the basement of the building belonging to 
the Massachusetts Charitable Mechanic Asso- 
ciation on Huntington Avenue, a few small 
dynamo machines were put in, wires were 
strung, and business was begun on a very 
limited scale. It was the hope and ambition 
of your directors at that time to establish a 
lighting business in the city of Boston, and 
in time to share the business of the city with 
the Brush and Weston companies already 
established. Of the obstacles which met 
them at every turn it is needless here to make 
mention. Every possible means was resorted 
to to throw discredit upon your company and 
its management; false and scandalous charges 
were freely made, but the business continu- 
ally grew, the stock continued to sell, putting 
your treasury in funds with which to pur- 
chase additional machinery and extend its 
business, and before the winter of 1882-3 
was over the | usiness of your company was 
on a firmly established basis. 

The excellence of its light, its pure white 
color, its steadiness, and comparative econo- 
my of production, began to attract very gen- 
eral public attention. and applications were 
received from several New England cities 
asking your company to e-tablish and oper- 
ate plants therein. This your directors hesi- 
tated to do, believing that they could not do 
justice to a business which was scattered in 
a number of cities, for they fully realized 
that a lighting company, to be operated suc- 
cessfully and profitably, must have careful 
local management. Accordingly your di- 
rectors decided to establish a constructing 
department in connection with their lighting 
business, but separate and distinct from it, 
whose business it should be to construct 
complete plants wherever required, these 
plants, when completed and in operation, 
to be sold to local lighting companies. To 
carry out this plan it became neces-ary to 
enter into a new arrangement with the 
Thomson-Houston Company, from which a 
concession of territory covering the whole 
of New England, save certain sections which 
had already been ceded to other parties, was 
obtained. 

It is perhaps fortunate for the stockholders 
of the American Electric and Iluminating 
Company that their directors could not, at 
the time they decided to open up this im- 
portant branch of the company’s business, 
foresee what was before them. Had they 
realized how the flood-gates were to be opened 
and abuse and misrepresentation poured upon 
them, it is altogether probable that the com- 
pany would to-day have been doing a s mple 
lighting business in Boston, and that gas 
wou!d still continue to serve the purpose of 
making darkness visible in the streets of 
Fitchburg, Lowell, Hartford, Worcester, and 
other cities which are now brilliant with the 
American light. But, once started on this 
course of development, no backward course 
was thought of, and abuse and slander were 
in every case squarely met and victoriously 
overcome So virulent was the opposition, 
so given over was it to falsification of plain 
facts, that its course rather aided than ob- 
structed your directors in their work, for the 
public, that great court of equity which 
searches men’s motives, saw that your com- 
pany and its light were opposed because they 
were feared, and that the arguments offered 
were in reality a tribute to their merit. 


BUSINESS IN BOSTON. 


During the summer of 1883 it became ap- 
parent that the department of construction 
would require all the attention of your di- 
rectors and of the officers and expert em- 
ployes of your tot i and that they could 
not devote the time and care required for the 

roper development of the large lighting 
2 neal which had — up in the city of 


Boston. Accordingly the Boston plant and 
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business were sold and transferred to the 
Merchants’ Electric Light and Power Com- 
pany, which now curries on the lighting bus- 
iness in Boston under license from the Thom- 
son-Houston Company. Its needs had out- 
srown the modest station originally estab- 
ished in the basement of the Charitable Me- 
chanic Association's building, and yourcom- 
pany therefore contracted to construct for it 
a station of suitable capacity in a central lo- 
cation. The fine granite building now oc- 
cupied by the company on Congress St. was 
secured for the gn gw provided with a first- 
class equipment of boilers and engines, so 
arranged as to work with the greatest possi- 
ble economy, and as it stands to-day it is by 
all odds the finest and best equipped arc 
lighting station in this country, if not in the 
world. Of this building the cellar and first 
floors are occupied by the Merchants’ Elec- 
tric Light and Power Company, the floor 
above by the offices, and supply department, 
of the American Electric and Illuminating 
Company, and the floors above are to be oc- 
cupied by the Electrical Development and 
Manufacturing Compauy, a corporation or- 
ganized for the purpose of enabling invent- 
ors to develop and perfect electrical inven- 
tions, and for the manufacture of electrical 
appliances and devices of all sorts. Thus the 
building from cellar to roof will be an elec- 
trical establishment, representing a number 
of varied interests; all, however, closely al- 
lied and mutually helpful. 

Before proceeding to a detailed mention of 
the operations of the company in the cities 
of New England, outside of Boston, your 
directors deem it but just to the management 
to say that a very serious obstacle to the ac- 
complishment of their plans in the form of 
a falling market and a disinclination to in- 
vest in new enterprises, has been met and 
Overcome in a gratifying measure. Values 
of all sorts have been gradually shrinking 
during the two years last past; money, 
though plenty in the banks, has been scarce 
among the people; incomes have been sharply 
reduced, and liquidation has been very gen- 
eral. It has not been easy, in view of this 
state of affairs, to interest local capital in 
lighting enterprises, and when we add to 
these obstacles the opposition which has been 
set up by the gas interest and by competing 
electric light corapanies, we frel that the 
progress that has been made and the work 
that has been accomplished should be a 
matter of gratification to every stockholder 
of the company. 


THE FUTURE OF ARC LIGHTING. 


As to the future of electric lighting by the 
arc system there can be and is no question 
whatever. Not only do we find in every 
city where a plant is in operation that the 
number of customers 1s increasing, but, what 
is quite as important, that old customers are 
steadily increasing the number of their 
lights, so that the average number of lights 
used by each customer is constantly increas- 
ing. The reason is not hard to find. A man 
puts a light at the door of his store, origi- 
nally, it may be, to attract customers—as an 
advertisement, in fact. It illuminates the 
sidewalk in front of his store, and casts some 
rays into the store itself, but only into the 
front part. The back of his store, where 
the gas jets burn with a sickly and yellow 
glare, looksdim and unattractive. The next 
step is to put a light into the middle of his 
store. Meantime, a competitor has put 
four or six lights into Ais store, and banished 
gas entirely. It is flooded with light in every 
corner, there is no heating or vitiation of the 
air, and customers are not only attracted, but 
held, There is but one course for the first 
man to take, He floods Ais store with light, 
and tries to out-do his neighbor so as to 
bring back such of his customers as have 
strayed away. One might as well expect a 
city which has long had gas to abandon it 
and go back to tallow candles and whale oil 
as to expect business men whose stores have 
once been lighted with arc lamps to go back 
to gas, with its sickly light, its noxious 
fumes, and its heat. 

In the matter of street illumination the 
growth of the use of electricity is remarka- 
ble, considering the efforts that have been 
put forth against it. In every city which 
uses gas the gas company is and always has 
been a power, financially and politically. In 
carrying on its own business it has always 
found it not only convenient but necessary 
to hold the reins of political power as far as 
possible, in order to keep control of lighting 
contracts and to maintain the right to dig up 
the streets at its own convenience, regardless 
of that of the public, for the purpose of 
placing or repairing its pipes. In mostcases 
it has been long established, and having a 
practical monopoly of the lighting business, 
it has grown rich, In almost. every city its 
wealth and its long-held political pers have 
been pitted against electric lighting, and 
hence it has been a matter of some difficulty 
for the electric light to gain a footing for 
street lighting. But its manifest and undis- 
puted superiority for the purpose, its value 
as a factor in the prevention and detection 
of crime, the universal favor with which it 
has been received by the public, and the de- 
mand for its general use in every city where 
it has been introduced on a small scale in the 





beginning, have aided it greatly, and it may 
safely be asserted that the use of eleciric 
lights in the streets of all our cities is des 
tined to very greatly increase within the 
coming twelve months. 

As an indication of the recognition by the 
gas companies of the need of more lights in 
the streets than they formerly furnished, it 
may be mentioned that in many cities the 
gas companies erecied large lamps, burning 
eachfrom six to sixteen times as much gas as 
the ordinary street burner, in prominent loca- 
tions, and burned them for some months at 
their own expense. The largest of these 
give, at best, less than one-third the light af- 
forded by an arc light, and yet, when they 
had got tired of running them for nothing, 
and had cut the price of gas per thousand 
feet down one-third, it was found that each 
of them was to cost the city just about 
double what the city was paying for each 
electric light. These ‘‘ torches,” as they are 
called, were set up at great expense for the 
purpose of showing that gas could compete 
successfully with electricity for extensive 
illumination, but the result has been most 
disastrous to those concerned in the under- 
taking. 


THE CLAMOR FOR UNDERGROUND WIRES. 


A great deal has been said during the year 
in the public press and elsewhere concerning 
the necessity of putting electric light wires 
underground, and the opponents of electric 
lighting have been quick to sound an alarm 
concerning imaginary dangers growing out 
of the use of overhead wires. It was pointed 
out that they were a fruitful source of danger, 
and numerous cases were cited, with full 
details, where life and property were de- 
stroyed through their agency. Your directors 
were at pains to investigate these cases thor- 
oughly, and can report that in most instances 
there was not a shadow of truth in them, and 
that in the others what little fact underlay 
them was magnified out of all proportion to 
its intrinsic value. It was at first difficult to 
understand who it was that was sufficientl 
interested to not only manufacture falsehoods 
outright, but to procure their insertion in 
reputable newspapers, which not only gave 
them prominent place, but made them the 
subject of leading editorial comment. But 
when it was discovered-that a company was 
organizing in New York to construct under- 
ground conduits for all classes of electric 
wires, and that it was the intention of this 
company to seek from the Legislature of the 
State the sole right to dig up the streets of 
the metropolis for this purpose, to secure 
which a strong public sentiment based on 
fear would be very helpful, the moving 
cause and the motive became apparent. The 
scheme of the promoters of the company 
named was nipped in the bud, and, singular 
to relate, there have been no accidents from 
electric light wires from that day to this. 

But another agency was at work in the 
same direction, and though the cry, ‘‘ The 
wires must go underground,” has nearly 
ceased in New York, certain newspapers in 
Boston and other New England cities, noted 
hithertuv for their opposition to all electric 
lighting enterprises, have taken up the refrain 
and chant it at intervals with parrot-like 
iteration. The several heavy and soft snow 
storms during the past three or four months, 
which have caused great damage to the sus- 
pended wires of the telegraph and telephone 
companies, have been seized upon as the text 
for numerous diatribes upon the dangers and 
inconvenience of overhead wires, and to each 
has been appended the monotonous chorus, 
‘“‘The wires must go underground.” We 
have said th:t the snow storms of the past 
phenomenal winter and spring have caused 
great damage to telegraph and telephone 
wires. Electric light wires have been ad- 
visedly omitted from this enumeration, as 
the damage to them bas been so slight as to 
require no special mention. There are two 
reasons for this: First, the number of such 
wires compares with that of the telegraph 
and telephone wires only as units to hundreds 
or even thousands; second, the superior 
strength of the wires and fixtures, and the 
freedom from adhesion of snow to the insu 
lating covering of these wires, has rendered 
them virtually exempt from damage from 
this cause. Even in the heavy sleet storms 
of February 27 and 29, in which the wires 
and structures of the telephone and telegraph 
companies were prostrated on every hand 
and vast damage caused to them, hardly an 
electric light wire was thrown down. 

In the wrecked and tangled condition of 
the telephone wires, it was deemed by the 
ome of the New England Telephone 
and Telegraph Company that danger of 
‘*crossing” with electric light wires, by 
which telephone magnet coils might be de- 
stroyed, existed, and on their request, and 
that of Mayor Martin, the electric light com- 
panies consented to suspend the running of 
their lights during one night. But it is a 
noteworthy fact that the day circuits of the 
electric light companies were run as usual 
during the entire day with no injury or 
damage whatever, and that the danger, if 
apy existed, from this source had entirely 
ceased before the suspension was requested. 

In view of these facts, it is evident that 
something more than the ostensible reasons 





assigned underlies the clamor for under- 
ground wires The opponents of electric 
lighting, not daring openly to oppose the 
public sentiment in their favor, hope by se- 
curing legislation to compel the burying of 
the wires to embarrass and obstruct their 
operation. Of course, no argument is re- 
quired to prove that the managers of elec- 
trical companies are far more deeply inter- 
ested than any body else can possibly be in 
the perfection of a practicable and successful 
system of underground wires, but thus far 
no such system has been presented, and the 
experiments in that direction which have 
been tried have proved costly failures. Wher- 
ever hostile legislation has compelled the 
placing of arc-lighting wires underground, 
as in Paris and London, though the facilities 
for the successful working of subterranean 
wires in those cities are far better than in any 
Americin city, the result has been great 
injury to the nod of the companies and 
in some instances their virtual ruin. It is fair 
to conclude, therefore, that the real object of 
much of the manufactured ‘ sentiment” in 
favor of placing the wires underground is to 
prevent the extension and successful opera- 
tion of electric lighting. 

In this connection, an extract from the 
annual report of the directors of the Amer- 
ican Pell Telephone Company will be found 
interesting and instructive: 

“It is desirable that the difficulties attend- 
ing any radical change from the present over- 
head system of wires should be better under- 
stood. It is common to see in the public 
papers round statements that the wires ought 
to be at once ordered underground. In this 
matter we and our associates have the 
strongest motive for wishing to get wires 
underground as far and as soon as it can be 
done without destroying the efficiency of the 
service. The plant would be more perma- 
nent, and no longer liable to interference 
from municipal authorities or individuals, or 
destruction from storms, and its maintenance 
would be cheaper and easier. But, although 
short trunk lines work fairly well beneath the 
surface, as shown in Boston and elsewhere, 
in the present state of the art it is impracti- 
cable to put the bulk of the wires under- 
ground without interfering seriously with 
facilities upon which the public are now 
getting to depend.” 

It is gratifying to note that the efforts of 
these opponents of electric lighting have thus 
far met with repulses at every point, and that 
as legislators become acquainted with the 
facts in the case, the difficulties in the way of 
operating underground wires, and the efforts 
being made in good faith by the electrical 
companies to solve the difficult problem, they 
refuse to lend themselves to any scheme to 
embarrass and hinder the companies, and 
vote, as did the Mussachusetts Legislature 
A its present session, ‘‘inexpedient to leg- 
islate.” 


ELECTRIC STREET LIGHTING IN CITIES. 


Just one mouth ago to-day your President 
addressed a circular letter to the stockholders 
of the company, in response to many letters 
expressing alarm lest the city of Boston 
should discard clectric lights in whole or in 
part, and thus depreciate the value of the 
stock of the company. An extract from this 
letter will be found of interest in the present 
connection: 

‘These apprehensions have been occa- 
sioned by the reports industriously circulated 
that a large reduction in the number of elec- 
tric street lights in this city would be made 
by the present City Council, on the alleged 
ground that these _— had proved an ex- 
pensive luxury and were not worth their 
cost. The keynote for these statements was 
sounded in Mayor Martin's inaugural, where- 
in he expressed the idea that the city could 
with profit and propriety confine the use of 
electric lights to public squares, the vicinity 
of railway stations, and similar places, and 
return to gas for general street illumination. 
The public uneasiness on the subject was 
largely increased by a long article in the 
Boston Herald, purporting to give the plans 
of the Committee on Lamps of the new Board 
of Aldermen, in the direction of carrying vut 
these views of the Mayor. Interested parties 
at ence made a lever of these assertions and 
arguments to sustain their opposition to elec- 
tric lighting, and it was published all over 
the country that Boston had tried electric 
lights, had found them too costly, and had 
decided to abandon them. 

‘*During all this time, and amid all these 
attempts to manufacture sentiment against 
electric lights, we have quietly pursued the 
even tenor of our way, knowing that the 
public generally was in favor of the lights, 
whatever might be the wishes of interested 
parties. The proof of this was seen in the 
numerous pctitions and remonstrances, from 
all classes of citizens, which were handed in 
to the city government, prote-ting against 
any diminution of the electric lighting of the 
city. Finally a firm, dignified, and respectful 
memorial, setting forth the reasons why the 
electric lights, instead of being decreased, 
should be increased, was prepared, and more 
than willingly signed by a very large number 
of representative and prominent business 





firms and individuals, and was presented to 
he city government on the 24th ultimo 





Double the number of signatures could have 
been secured, had time 2 pms but the 
names affixed represented a very large part 
of the taxpaying wealth, business enterprise, 
and influence of the city. This memorial 
asks that the ma ee for electric light- 
ing be incre: from $94,000, as estimated 
by the auditor, to $125,000. At every stage 
efforts were made by the opposition to cut it 
down below the figure first named, and the 
Committee on Estimates reported in favor of 
$95,000; but when the question came up in 
the Board of Aldermen and in the Common 
Council, the members of which knew the 
public feeling, the amount was raised to 
$125,000, the exact amount asked for by the 
memorial. 

‘‘Nor is it in Boston alone that the public 
gives proof of an increased desire to have the 
streets illuninated by electricity. A year ago 
the city of Lowell’s appropriation for electric 
street lighting was $10,0\0. This year it is 
$40,000, and it is already certain that next year 
it will be larger still. Last year Providence 
had sixty Weston lights in her streets, These 
have been discontinued, and seventy-five 
American lights shine on her streets, show- 
ing an increase of twenty-five per cent. It is 
probable that before the year closes this 
number will be doubled. Worcester was late 
in the field, but has a 200-light American 
plant in operation, and has some fifty or sixty 
lights on the streets. Hartford, Conn., after 
a long and bitter fight «| the gas interest, has 
placed thirty Thomson-Houston lamps on the 
streets, and is now talking of largely increas- 
ing this number. Fitchburg, Mass., Lewis- 
ton, Me., and other New England cities have 
adopted the Thomson-Houston lights, and 
Portland, Me., and other cities are considering 
favorably the like action. In a word, the 
business is now firmly established on a per- 
manent commercial basis, and, although there 
are still those who lose no opportunity to 
oppose the introduction of the electric light, 
it has too firm a hold upon the public, and 
serves its purpose too satisfactorily to be dis- 
lodged. Jt has come to stay. 

“Tn this connection it is gratifying to be 
able to report that all the lighting companies 
established by the American Electric and 
Illuminating Company are doing a prosper- 
ous, growing, and paying business, and that 
our light, whenever brought in competition 
with others, is unhesitatingly pronounced 
the best.” 


THE SUB-COMPANIES. 


In addition to the Merchants’ Electric 
Light and Power Company, to which the 
Boston lighting business has been trans- 
ferred, and whose central lighting station, 
with a capacity of 1,000 lights, has been 
briefly described above, this company has 
established lighting plants and organized 
sub-companies, to which the plants have 
been sold in various cities and towns of New 
England. The earliest of these outside de- 
velopments was in Lowell, Mass., where a 
small plant was established in 1883, in the 
face of the bitter opposition, not only of the 
gas company, but of a strong company using 
a rival system of electric lighting. The most 
strenuous efforts were made to prevent the 
Thomson-Houston system from gaining a 
foothold in Lowell, and every endeavor was 
used to prevent the city government from 
giving our company rights in the streets or 
recognition in the matter of lighting. In the 
course of a few months, however, so gener- 
ally was the superiority of our system recog- 
nized, and so rapid in consequence had been 
the increase of our business, that the chief 
owners in the rival company, seeing the fu- 
tility of further opposition, made overtures 
for a union of interests, which were accepted 
by your directors, and the Middlesex Electric 
Light Company was organized, in which both 
interests are represented. Among the gentle- 
men prominent at first in the competing com- 
pany, and now foremost in the directory of 
the Middlesex Company, and in advocacy of 
the Thomson-Houston system, are Messrs. 
Ingham, Downs and Glidden, of the well- 
known Lowell telephone syndicate, whose 
financial standing, energy and business sa- 
gacity make them a tower of strength to the 
company. This company, organized with a 
capital of $150,000, is now running a plant 
of 250 lights, and is earning net some 12 per 
cent on its capital. Regular eight per cent. 
dividends have been paid by this company 
since its organization, and it now has one of 
the finest stations and lighting plants in the 
country. 

The next outside plant to be established 
was in the city of Fitchburg, Mass., where 
the directors of the Wachusett National Bank 
took up the entire capital stock of a new 
company, called the Wachusett Electric 
Light Company, and began business with a 
100-light plant. During the first three months 
of the company’s existence, with 86 lights in 
operation, one and one-half per cent. was 
earned on the capital of $100,000, one per 
cent. of which was divided to the stockhold- 
ers, and the balance was turned over to the 
construction account. The plant was in- 
creased to 125 lights during the past winter, 
and the growth of the company’s business 
has brought about a corresponding increase 
in its earnings, so that the Wachusett Com- 

(Continued on page 8.) 
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The prompt and business-like way in which 
the Faraday did her work at Rockport, and 
her abrupt departure as soon as it was done, 
put a damper on the intended celebration, 
and rather disappointed the Rockportcrs. 
But the fact is that, as the laying of cables isa 
matter of pure business with the Faraday and 
ner officers, the novelty of the thing all wore 
off long ago, and time is too precious and 
costly a commodity to be wasted in gush, 
when it involves delaying an enterprise the 
running expenses of which are counted by 
thousands of dollars every day. 





Going about from place to place, one sees 
all sorts and conditions of electric lights, and 
it does not take very much of an eye to see 
that they differ very materially, the one from 
the other, in illuminating power; but each 
and every one of them is alleged to be of 
2,000 candle-power. Isn’t it about time to 
give up this ‘‘ nominal’ standard, and come 
down to solid facts? Some say that the true 
way to get at the candle-power of an arc 
light is to measure it on four sides, and add 
the results together. How would it to do to 
measure it on four sides and take the aver- 
age? This is merely a suggestion, but we 
should like to hear from some of our readers 
who have experience in the matter. 





The annual report of the American Electric 
and Illuminating Company, given in full in 
our present issue, will be found to contain 
much information of value to all who are 
engaged in electrical pursuits, more especially 
those connected with electric lighting. It 
takes the ground that electric lighting is but 
in its infancy as yet; that it is surely destined 


E * . 
dignity and refused to concur. 





to see very great and very rapid development, 
and certainly gives excellent reason for the 
faith expressed. This company holds a some- 
what unique position, owning no patents, yet 
doing a very large business in constructing 
are lighting plants. Its experience has been 
large and varied, and, as detailed in the 
report of the directors, is full of interest. 





We hardly expected that the drag-net 
would have meshes fine enough to hold so 
small a fish as ‘‘Steve” Moriarty, whilom 
associate of the Grant boys in their electric 
light venture, but we learn from the daily 
press that this curious and interesting speci- 
men has been brought to the surface. There 
was one thing about his evidence the other 
day that we fail to grasp. He says he has 
no property, except two or three suits of 
clothes, and almost in the same breath he 
says that he resides at the Fifth Avenue 
Hotel. Most folks that live in that cheerful 
hostelry make a little deposit with the cashier 
at stated intervals; but as ‘‘Steve” has 
nothing, it is hard to see how he can comply 
with the rule. Speak up little man, and tell 
us how it is done. 





In the Massachusetts Legislature a letter 
was read by a member, the writer of which 
offered to go before a competent tribunal and 
give explicit evidence, with names and dates, 
showing that certain members of that august 
body were offered bribes to kill the water- 
gas bill, the presumption being that they 
were offered in the interest of the Boston 
Gaslight Company, which was very forward 
in opposing the measure. In view of this, 
the lower house voted to appoint an investi- 
gating committe; but the Senate, two of 
whose members are said to have experienced 
sudden conversion, wrapped itself up in its 
All of which 
leaves the Senate and the gas company in a 
very unenviable and questionable position. 
It would have been far better to face the 
music, 

We are glad to see that there is quite a 
number of non-electric telephones—a sort of 
amended and improved ‘‘ lovers’ telegraph” — 
in the market, and trust that they are all do- 
ing well. To guard against mistakes, we 
desire to add that this is not ‘‘ wrote sarkas- 
tick.” On the contrary, quite the reverse. 
The non-electric telephone has its uses. Its 
first use 1s to teach men by experience how 
handy it is to have a device that wtll enable 
them to speak with somebody in one par- 
ticular place a short distance away; and 
ils second use is to teach them how much 
better it would be to have a device that 
wonld enable them to talk with a great 
many people scattered in a great many 
places a long distance away. It leads 
straight up to the electric telephone. It 
educates men to become subscribers to the 
nearest exchanges, and as an educator it 
should be encouraged by telephone men. 

EDUCATING TELEPHONE SUB.- 

SCRIBERS. 

Very many of the unreasonable demands 
and complaints, on the part of subscribers to 
telephone exchanges, grow less out of a desire 
to find fault than out of ignorance of the 
limitations which necessity imposes upon the 
exchange itself and those who operate it. It 
would indeed be well if every subscriber could 
have these explained to him, and if he could 
be made to understand the fact that in ninety- 
nine cases out of every hundred the operator 
is as anxious that he should have good service 
as he himself possibly can be. The man 
who calls up the central office is very apt to 
imagine that just at that moment the operator 
is sitting with hands folded waiting for some- 
thing to do, whereas, as a matter of fact, it is 
altogether probable that just at that time she 
is serving some other subscriber, who has an 
equitable right to be attended to before the 
new applicant’s wishes are complied with. 





Here is a point that is not sufficiently im- | 


pressed upon subscribers. As a rule, they 
are reasonable people, and a little explanation 


in this and other directions would serve ad- | 
mirably to allay the impatience which, under , 


a false conception of the possibilities in the 





case, they not unfrequently manifest. We 
take it for granted that every exchange man- 
ager knows that it is of the utmost importance 
that every operator should be courteous in 
talking with subscribers, and meet impatience 
with forbearance; but it is also clear that 
enough has not been done in the way of 
educating subscribers, who are, in a certain 
sense, and when they are using their instru- 
ments, as much operators as those who sit in 
the central office and answer calls. Nine 
subscribers out of ten, when they fail to 
make themselves heard distinctly, aggravaté 
matters by raising their voices, whereas it is 
distinctness that is wanted, not noise. There 
is no more convincing proof of this than to 
go into the operating room of a large ex- 
change and see in what comparative silence 
the work is done. A subscriber who has 
once been taken into such a room, and has 
seen for himself that forty or fifty operators 
can, sitting side by side, talk with subscribers 
in a tone so low that one cannot bear what 
her next neighbor is saying, will remember 
it, greatly to the benefit of service over his 
line, and to the relief of those whose misfor- 
tune it has been to be in his vicinage while 
he has been conversing. It should be the 
aim of managers to impress it upon sub- 
scribers that they can safely confide their 
messages to the transmitter without a thought 
of the wire beyond or the person at the other 
end of it. They should be told to look the 
transmitter squarely in the face, to learn by 
experience to graduate the proper distance of 
the mouth from it, and then to speak low, 
though distinctly. 

They should further be taught that a tele- 
phonic transmitter is a very delicate piece of 
mechanism, that to endeavor to adjust it is 
no part of their business, and that the man- 
ager will be thankful to them if, in case of 
any failure of the instruments to work prop- 
erly, they will report the fact, in order that a 
competent person may be sent to adjust them. 
Many a subscriber has done serious injury to 
an instrument by trying to ‘‘ doctor” it him- 
self, when the simple turning of a screw by 
a competent hand might have remedied the 
whole difficulty in a minute, and saved both 
hard feeling and hard language. 








WESTERN UNION AGAIN. 

The competition which has been set up 
against the business of the Western Union 
Company, and the present depreciation of 
the market value of its stock, has again 
brought to the front those who claim that its 
plant can be duplicated for one-fourth of the 
money which its plant represents; that the 
other three-fourths is therefore water; and 
that a new company coming into the field 
with sufficient ready money can not only 
duplicate its plant, but take away its busi- 
ness, and earn generous dividends at rates 
which would be ruinous to Western Union 
stockholders. 

We have nothing to say in favor of the 
methods resorted to to raise the capital stock 
of Western Union to the present enormous 
figure, which, in the present attitude of 
affairs, is, to say the least, exceedingly un- 
fortunate. But, on the other hand, the idea 
that the capital should justly represent ac- 
tual, visible plant, and nothing more, is 
absurd. The company has something more 
than the wires, poles, cables and instruments, 
which go to make its plant. It has a busi- 
ness, and the establishment of that business 
has cost millions of dollars. People who use 
the telegraph naturally turn to Western 
Union, unless they have some special reason 
for doing otherwise, knowing that if any 
point in the United States can be reached by 
telegraph at all the Western Union certainly 
goes there. This idea which is in the public 
mind—this ‘‘ good-will,” so to speak—is 
worth quite as much to the Western Union 
as its visible plant, and there is no reason 
whatever why it should not have a fair repre- 
sentation in the capitalization. 

There is another invisible asset of the 
Western Union whose value is enormous, 
although it cannot be exactly determined. 
We refer to its contracts with pretty much 
all the important railroads of the country. 
To be sure, the railroads get a valuable con- 
sideration for the concession; but, on the 





other hand, that concession being practically 
exclusive, and at the same time tending 
greatly to economy in maintenance and ad- 
ministration, the consideration is, compara- 
tively speaking, small. 

The main point is, however, that compet- 
ing companies cannot get such concessions. 
They must run their lines along country 
roads. and be at great expense for mainte- 
nance. Just ag it was noted in England 
many years ago that the large rivers pretty 
mucb all ran through the large towns, so it 
has been observed in this country that pretty 
much all important business communities are 
on the trunk lines of railway, and these are 
reached by the Western Union in the most 
direct and economical manner. These con- 
tracts, then, are a very valuable asset to the 
Western Union Telegraph Company. They 
are as much a part of their profit-earning 
property as their wires and poles, and there 
is no reason why they should not have ade- 
quate representation in the capital stock. 

It is something with a telegraph company, 
depending for its support upon the patronage 
of the public, as it is with a well-established 
newspaper. To reckon the value of a profit- 
able daily at the cost of its type, presses and 
fixtures would be absurd. In fact, you may 
burn down the building in which any such 
paper is published, destroy absolutely every- 
thing which it contains, and still the paper 
remains; it still belongs to those who pub- 
lished it, and, if they do not care to con- 
tinue it, they can sell it, although invisible 
and intangible, for more than the value.of the 
visible property destroyed. 

We are glad to see competition in the tele- 
graph field, and believe that it will. be a 
benefit to everybody, including the Western 
Union Company, but we are inclined to 
think that those who argue that a duplication 
of the Western Union's lines is in every case 
possible, or that, if possible, would result in 
taking away the Western Union’s business, 
are very much in error. 





ELECTRIC MUTORS AND THE .AR- 
CADE RAILWAY. 


The Broadway arcade railway bill, although 
it passed both houses, was for good rea- 
sons vetoed by the Governor. The princi- 
pal objections to this scheme, urged in years 
gone by, were that the smoke from the loco- 
motives would blacken the fronts of the 
buildings on either side of Broadway. This 
year another objection has been raised, and 
this, if based upon sound engineering prin- 
ciples, would in itself be sufficient to con- 
demn the scheme. It has been alleged that 
the sub-strata of Broadway is composed of 
sand and that should the center of the street 
be removed, as would be necessitated in the 
plans proposed, the safety of the massive 
structures on either hand would be seriously 
threatened. Experienced engineers, how- 
ever, have told us that these fears were 
groundless; that the substructure that would 
be required to insure the durability of the 
underground railroad would prove a far 
greater safeguard to the buildings than the 
sand displaced. 

This removes the chief objection to the 
arcade railroad, and if the plans of the pro- 
jectors will be sufficiently changed to permit 
of the use of electric motors instead of loco- 
motives, the other obstacle in the path of 
the enterprise may 2lso be forced aside. 

We can readily understand that the owners 
of the costly structures on Broadway should 
protest against an arcade railway.if a contin- 
uous cloud of carboniferous smoke is to 
issue from its openings. 

In London, the circumstances for the at- 
mosphere is naturally murky, the air is al- 
most at all times filled with smoke, and every 
structure is more or less smirched with it. 
Fortunately for us, however, we have an al- 
together different climate, and it is possible 
to keep even a white marble facing com- 
paratively clean. Now, the use of electric 
motors in the underground road would do 
nothing whatever to smirch the buildings 
along the route, for no fuel whatever would 
be required. Again, there is reason to be- 
lieve that an electric railway is far more eco- 
nomical than the ordinary steam railway, 
besides being far more convenient. 
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Before deciding, however, upon which of 
the two general systems for propelling cars 
by electricity is the most desirable for the 
road in contemplation, the projectors should 
carefully examine each. In one of these 
systems storage batteries are carried by the 
car, and actuate a motor connected mechan- 
ically to the driving wheels. In the other 
the necessary electrical energy is transmitted 
to the motor by the rails of the track, or by 
an auxiliary conductor. Each system, it must 
be said, has its virtues and disadvantages. 
In the former method the principal disad- 
vantages are the great weight of the storage 
batteries, and the fact that they return only 
a fraction of the power stored in them. In 
the latter system, the principal disadvantage 
arises from the fact of the unavoidable loss in 
transmitting the energy along the rails, both by 
leakage and by heating them. The results al- 
ready secured with electric railways, however, 
are such as to Jead to the hope of their ultimate 
adoption in practice. The. fact that steam 
railway locomotives are far from economical, 
and that an electric motor makes no smoke 
and little noise, and that it weighs much less, 
and therefore requires less power for its pro 
pulsion and exerts less wear and tear upon 
the rails, furnish the principal arguments in 
favor of electric railways, and to these must 
be added the additional arguments that since 
electric motors can be made very small, 
simple and light, one can operate each car 
so that any number of cars can be run inde- 
pendently. 

These cars are, too, so light that they may 
be started and stopped with great readiness, 
and this reduces both the danger of collision 
and the disastrous effects of collision should 
one occur. The impact of two of these 
light cars would, naturally enough, occasion 
less disorder and injury than the meeting of 
two powerful trains filled with combustible 
material and carrying a furnace. 

So far as underground travel is concerned, 
electricity may be used where the steam 
locomotive could not be admitted. This has 
been proved in the mines of Lankerode, 
where is an electric railway in operation. 

In the form of electric railway, which is 
favorably considered by so good an authority 
as the Siemens Brothers, and of which they 
have constructed several, all of which are 
now running, the current is transmitted 
from the dynamo along the roof of the 
tunnel through an inverted T-rail, upon 
which slides a contact-carriage connected to 
the motor on the car by a flexible conductor. 
The return current coming from the dynamo 
is taken to a similar inverted T-iron parallel 
to the first which acts as the return con- 
ductor. The reason for using separate con- 
ductors for both direct and return current is 
that the track is of necessity so roughly 
made that its electrical conductivity is small 
and its insulation poor. The motor, a 
Siemens machine, is placed lengthwise upon 
the car, and through suitable gearing turns 
the driving wheels which propel it. 

One, if not the principal, reason why this 
description of motor has been devised is that 
the powerful currents required to move the 
cars may be placed out of reach of the 
public. But in an arcade railway, like that 
proposed, so expensive a system would not 
be required. The third rail system, there is 
reason to believe, will be found the most 
economical. The third: rail or conductor 
used in this system lies in a large trough 
running between the rails, and over the 
trough is laid a cover along which runs a 
slit. 

On the conductor rests a contact-carriage, 
kept in good electrical connection with it by 
both rollers and brushes. A strong metal 
plate attached to the contact carriage extends 
up through the slit ; to this plate the car is 
connected and by it the current passes to the 
motor. After leaving the motor, the cur- 
rent passes to the uninsulated rails and 
thence back to the machine. 


——_~ao-—— 


If an invention has not been patented in 
the United States for more than one year, it 
may still be patented in Canada. Cost for 
Canadian patent, $40. Various other foreign 
patents may also be obtained. 


The Bennett-Mackey Cable. 

At early dawn on Thursday of last week, 
May 22d, the steamer Faraday was sighted 
by the lookout on Thatcher’s Island, and the 
news was speedily signaled to the village of 
Rockport, which lies out on the very 
knuckles of Cape Ann. The little town had 
been in a tremor of excitement for several 
days, and when at last the bells were rung 
to tell the news, the inhabitants rose as one 
man and started for the beach. By eleven 
o'clock the Faraday was at anchor within 
half a mile of the shore. The cable for the 
shore end was stored on the forward tank. 
It was slowly uncoiled and run out over 
heavy wheels to the stern of the ship, where 
it went over another wheel and was coiled 
upon four rafts. These rafts carried about 
four thousand feet of the cable, and when 
it had been safely coiled upon them the 
four were made fast to each other, and then 
boats crews were sent ashore with a heavy 
rope, the other end of which was fast to the 
first raft. The rope was brought safely 
ashore, and then a line of men began 
hauling on it. This brought the rafts 
towards the shore, and as they approached 
it the cable was paid out and sank to the 
bottom. At length the end of the cable 
was brought ashore and made fast near the 
cable house, a neat little cottage built for the 
purpose. The cable had previousiy been 
laid from Dover Bay in Nova Scotia to a 
point about 250 miles from Rockport, and 
there it was cut and buoyed. After safely 
landing the shore end at Rockport the 
steamer, paying out the cable as she went, 
started back for the buoy, where she spliced 
the cable, thus completing the connection 
between Dover Bay and Rockport. The 
next step is to steam to thirty miles east of 
Dover Bay, there to take up and splice the 
shore end already laid, and then to sail 
away for Ireland, paying out her cable as 
she goes. 

The cable used in the present enterprise is 
undoubtedly the best that has ever been 
made, representing the accumulated exper- 
ience gained in the construction of all 
previous ocean cables. It was manufactured 
by the Messrs. Siemens at their works near 
London. Upward of 2,500 men are em- 
ployed in the establishment, and 1700 of 
these were employed on the present cables, 
for there are two of them, two to extend 
side by side from Ireland to Nova Scotia, 
whence one goes to Rockport and the other 
round Cape Cod to Fire Island, and thence 
to New York. The aggregate length of the 
two is over six thousand miles. The shore 
ends are two and one-half inches in diame- 
ter, while the cable proper is but one inch in 
diameter. The conductor is formed of thir- 
teen wire, consisting of twelve small wires 
coiled around a central wire one-tenth of an 
inch in diameter. The insulating material 
is gutta percha, between which and the 
armor there is a cushion of jute. 

———_ + ae —_———_ 


The Paris International Electrical Con- 
ference. 

The conference for fixing an international 
system of electrical units met in Paris on 
the 28th ultimo. The first meeting was held 
in October, 1882, and adjourned in order to 
give time for further experiments to be 
made. The following countries all sent 
delegates to the meeting : 

Austria, Argentine Republic, Belgium, 
China, Costa Rica, Colombia, England, 
France, Germany, Holland, Guatemala, 
Italy, Japan, Mexico, Nicaragua, Persia, 
Portugal, Roumania, Russia, Salvador, 
Sweden and Norway, Switzerland, and the 
United States of America, making in alla 
total of some 53 members. England was 
represented by the following delegates named 
by the Government : Sir William Themson, 
F. R. 8.; Professor Carey Foster, F. R. 8.; 
Professor Fleeming Jenkin, F. R. 8.; Prof. 
Hughes, F. R. 8.; Mr. Graves, chief engineer 
post-office telegraphs; Mr. W. H. Preece, 
F. R. §., chief electrician post-office tele- 
graphs; Captain Abney, R. E., F. R. 8.; 
Professor W. G. Adams, F. R.S.; and Mr. 
J. Aylmer, C. E., the latter also acting as 





the hon, secretary to the British delegates, 


Foreign Affairs, M. Jules Ferry, President of 
Council of Ministers, and Minister of For- 
eign Affairs, presiding, and making the 
opening speech, in which he expressed the 
gratification felt by France in again welcom- 
ing the men of science sent by all countries 
to the conforence. He referred to those 
members who had died since the last meet- 
ing : Sir W. Siemens, of England ; Captain 
Hoffmeyer, of Denmark ; and more espe- 
cially Monsieur J. B. Dumas, of France ; 
and finished a most effective discourse with 
the following words : ‘‘ Happily, gentlemen, 
science is immortal, its light passes from hand 
to hand and never goes out. Inheritors of 
the researches of those great men who have 
gone before you, ~ou gather in the fruit of 
their labor, and i. your turn enlarge the 
domain of their peaceful conquests. This 
is, gentlemen, your special and enviable 
privilege, for while all the other works of 
man in public as well as in private life, have 
only a short duration, and only fulfil a trans- 
itory office, you alone are engaged on a 
permanent work, on the only human labor 
which never perishes, and which never 
ceases to extend.” 

The active presidency of the conference 
was voted to M. Cochery, Minister of Posts 
and Telegraphs, and three tommissions were 
then formed, one for examining the question 
of electrical units, one for that of earth cur- 
rents and lightning protectors, and one for 
fixing a unit of light. Several meetings of 
these commissions, and also of the full con- 
ference, were held, at which most interesting 
discussions took place upon the various sub- 
jects submitted for examination. The fol- 
lowing resolutions were unanimously adop- 
ted :— 

Electrical Units Properly so Cal’ed—Resolu- 
lutions. 1. The legal ohm is the resistance 
of a column of mercury a square milli- 
meter in section and 106 centimers long 
at the temperature of melting ice. 2. The 
Conference expresses the desire that the 
French Government will transmit this resolu- 
tion to the various countries, and recom- 
mends its international adoption. 3. The 
Ccnference recommends the construction of 
primary mercury standards in conformity to 
the resolution previously adopted, and con- 
currently the employment of secondary 
scales of resistance, made of solid metal 
alloy, which shall be frequently compared 
with each other and with the primary stand- 
ard. 4. The ampere is the current of which 
the absolute measurement is 10! in electro- 
magnetic units. 5. The volt is the electro- 
motive force which maintains a current of 
one ampere in a condnctor whose resistance 
is the legal ohm. 

2. Harth Currents and Lightning Con- 
ductors—Resolutions. 1. It is desirable that 
the results of observations obtained by 
various administrations be sent each year to 
the Bureau International des Administrations 
Télégraphiques 4 Berne, who will make a 
copy, and communicate it to the Govern- 
ments. 2. The Conference expressed the 
desire that observations of earth currents be 
pursued in every country, 

8. Standard of Light—Resolution. The 
unit of each simple light is the quantity of 
light of the same kind emitted in the normal 
direction by a square centimeter of surface 
of molten platinum at the temperature of 
solidification. The practical unit of white 
light is the quantity of light emitted 
normally by the same source. The final 
meeting of the conference was held on the 


10th inst. 
———_-ge—_—__ 


A Standard Thermopile. 

Dr. G. Gore, F. R. 8., has invented an 
improved thermopile for measuring small 
electromotive forces. It consists of about 
300 pairs of horizontal, slender, parallel 
wires of iron and German silver, the former 
being covered with cotton. They are mount- 
ed on a wooden frame. About 14¢ inch 
of the opposite ends of the wires are bent 
downwards to a vertical position to enable 
them to dip into liquids at different tempera- 
tures contained in long narrow troughs ; the 
liquids being non-conductors, such as melted 





paraffin for the hot junctions, and the non- 


The meeting was held at the Ministry of 


volatile petroleum, known as thin machinery 
oil. The electromotive force obtained varies 
with the temperature ; a pile of 295 pairs 
having a resistance of 95.6 ohms at 16 deg. 
Cent., gave with a difference of temperature 
of 100 deg. Cent., an electromotive force of 
-7729 volts, or with 130 deg. Cent. an electro- 
motive force of 1,005 volt. Each element, 
therefore, equalled .0000262 volt for each 
degree Cent. difference of temperature, 
On having been verified with a standard 
voltaic cell the apparatus becomes itself a 
standard, especially for small electromotive 
forces. It is capable of measuring the 
saker part of a volt. For higher electro- 
motive forces than a volt, several of these 
piles would have to be connected in series. 
The fractional electromotive force is obtained 
by means of a sliding contact which cuts out 
so many pairs as is required.—Hngineering. 
———_-g@ oe 
Progress in Electric Lighting in 
Hartford. 

Hartford has at last awakened to the new 
era in street lighting. After much opposi- 
tion in both boards of the city government, 
a resolution was passed giving the electric 
light company power to replace gas-lights on 
some of the principal streets with their lights. 
They have placed in circuit up to the present 
time some 30 arc lights, taking the place of 
195 gas-lights. 

The change is wonderful in some sections 
of the city, especially in some of the lower 
wards, where the street corners have been in- 


fested by gangs of loafers and rowdies, who 
have been driven from their haunts, making 
streets that heretofore have been almost im- 
passable for ladies as safe as broad daylight. 

Your reporter visited the light station to- 
night, and was courteously received by Mr. 
A. Thatcher Pinkham, of Boston, the elec- 
trician of the company for the past six 
months. At the station there are five 25-light 
machines in circuit, driven by three Arming- 
ton & Sims’ engines of 50 horse-power. At 
the present time they are burning 110 lights, 
being within 15 of their full capacity. The 
light has come into general use in stores and 
hotels in this city, and has gained a footing 
so strong that gas can never displace it. The 
gas company has gone so far even as to remove 
their burners from the street lights, where the 
electric light has taken their place. Petitions 
have already been handed in for the street- 
lighting of sections of the city where the lights 
are not now in use, and it is to be hoped that 
in a short time Hartford will be thoroughly 
lighted by the only proper light—electricity. 
Very little trouble is experienced from the 
lamps. The circuits are so run as to in no 
way interfere with the telephone circuits, 
which is one thing that Hartford, above 
many other cities, has the advantage. 

The officers of the company are: Colonel 
French, who holds the office of vice-president 
and general manager, and who is now gone 
on a visit to Colorado on private business; 
Mr. Frank French, his son, superintendent; 
A. T. Pinkham, electrician. 

Hartford will soon be well represented in 
the field of electric lighting, being the home 
of two electric light manufacturers, whose 
business is not yet fully developed, but who 
will soon be in a condition to take the field 
in competition to the companies already 
established. 


——_ +> 


The Boston Saturday Evening Gazette hasa 
bright contributor who signs himself ‘‘ Howe 
Merry”—rather a taking nom de plume, by 
the way—who has been the victim of some 
inventive person of vivid imagination. Hear 
the Merry tale: ‘‘ There is one man, who 
lives not far from Boylston Street, who has 
a way of his own for settling all such little 
trifles. A little while ago there was put up 
a marching line of poles adown his short 
street, laced together with several strings of 
wires that whistled o’ nights when the wind 
blew between them, and disturbed his sleep. 
He knows how useless twill be to go to the 
public authorities, so he devises a scheme of 
hisown. He gets along pole and a sponge 
and a big bottle of very strong acid. With 
the pole and the sponge and the acid he rubs 
those wires every night as he goes to bed. 
Three or four days—they drop in two pieces. 
They are mended. Three or four days, and 
the new ones drop. This is his line of action 
for several weeks. At the end of that time 
the telegraph company think this street is some 
way very unhealthy, and the climate very 
trying, if a copper wire cannot exist there, 
and the long line is removed.” Now, if 
** Howe ~5 a can tell us what telegraph 
company in Boston uses a wires strung 
on poles, and what kind of ‘‘strong acids,” 
being applied to copper wire once a day with 
a sponge for three or four days will disin- 
tegrate and eo we shall be on a foot- 
ing where we can begin to believe this Merry 





yarn. 
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«*, Governor Cleveland did not lack for 
meins of getting exact information touching 
the underground bill. A small army of tele- 
phone officials waited upon him in Albany 
on Thursday of last week. 

«*» Senator Daly says, in regard to the re- 
cent bill passed by the Legislature in refer- 
ence to placing the wires underground, that 
the telegraph and telephone properties are not 
destroyed by his bill—they are only trans- 
ferred. 

»*, The net output of telephones by the 
American Bell Company for the month end- 
ing May 20 was 5,023, against 6,763 in the 
corresponding month last year. It must be 
remembered that a year ago at this time the 
Lowell Syndicate was extending the tele- 
phone business very rapidly, and that there 
was an exceptional output of instruments. 

«**, The depression in the gencral market 
has not been without its effect on telephone 
securities, but it has in no way affected their 
intrinsic value. Those who owned them on 
margins have had to bleed a little, but those 
who own them outright have no occasion to 
trouble themselves about the present market 
price. The property is there, and capacity 
to earn dividends is unchanged. 

«*, A young lady of Birmingham, Ala., 
was about to marry a young man of Talla- 
dega, and it was to be on the strict quiet. 
When the bridegroom arrived at his Birming- 
ham hotel, the bride-to-be seized the tele- 
phone to tell him she was ready and willing. 
Unfortunately, the telephone got mixed, and 
landed her message in the midst of a fashion- 
able boarding-house of that city. Of course 
that gave the affair away, for in ten minutes 
all the town knew of it. Happily, the wed- 
ding came off all the same. 

«*, The report of the directors of the 
River Plate Telephone and Electric Light 
Company, Limited, for the year ending 
January 31, states that on that date the num- 
ber of paying exchange and private wire 
subscribers in Buenos Ayres and Montevideo 
was 1,573, the annual value of the rentals 
being about $135,000, showing an increase 
for the year cf 573, or 57 per cent., in the 
total number of paying subscribers, and an 
increase of $50,060, or 59 per cent , in the 
total annual value of rentals. 

»*, In one of the last sittings of the So- 
ciété Scientifique de Bruxelles, M. de Locht, 
engineer, of Liege, presented to the members 
of the society the apparatus recently invented 
by him, and called the hammer telephone. 
The telephone differs from the Bell telephone 
in this respect, that while Professor Bell re- 
produced the word by the inflexions of a 
very small disc of iron and steel, the Liege 
scientist makes a wooden block, a piece of 
glass, of metal or india-rubber speak. These 
organs are inflexible. The experiments 
made by M. de Locht at the Société Scien- 
tifique were very satisfactory. 

*,* A new telegraph enterprise has been 
inaugurated in Gloucester, Mass., which 
those who are at work upon the lI'nes call 
the New England Telegraph Company. 
The commencement was made in Essex, at 
which point a number of cars of telegraph 
poles have been received, and the town has 
granted the privilege of building the line 
within its limits. This enterprise has been 
inaugurated on account of the immense tele- 
graphic business at this point, and prospect- 
ive business of the American Bennett-Mackey 
Commercial Cable Company, with which it 
is to connect at Rockport. This is the sixth 
company that has built lines to Gloucester, 
as follows: Franklin, International, Atlantic 
and Pacific, American Union and Mutual 
Union, all of which have been absorbed by 
the Gould monopoly. At the present time 
there are eight telegraph and two telephone 
wires in constant use between Gloucester 


and Boston. 





The Providence Telephone Company’s 
Report. 

In addition to the general statistics of the 
business done by this company, which we 
published in our last edition, we give a syn- 
opsis herewith of General Manager Dux- 
bury’s report in detail, which will be of in- 
terest to our readers. It shows that the num- 
ber of subscribers on May 13, 1884, was 
2812, an increase of 409 from the previous 
year, when it was 2,403. There were at 
the time of the report fifty unfilled applica- 
tions, and they continue to come in daily, 
and the indications are that as many tele- 
phones will be put in this year as in any dur- 
ing the history of thecompany. There were 
214 instruments taken out during the year, 
owing to failure in business, death, removal 
and refusal to pay. Sixty-four of the above 
were summer connections, which will prob- 
ably be replaced this season. The locations 
of 230 instruments have been changed dur- 
ing the year. The Superintendent says the 
work of fitting the central office with new 
switches has been completed, and the entire 
machinery is now adapted to an expansion 
of probably four thousand subscribers in one 
operating room with no further expense than 
the addition of the necessary switches to cor- 
respond to the increase in the number of sub- 
scribers, There aré in the Providence Ex- 
change the largest nnmber of subscribers 
connected in one office of any with which 
the Superintendent was familiar, and he said 
the service will compare favorably with that 
of any system in existence. There are, and 
must be, delays and failures, and they will 
be more numerous as the lines and subscrib- 
ers are increased. After speaking of some 
of the causes of delay, Mr. Duxbury’s re- 
port says on the whole the service is in good 
condition, and all means will be used to keep 
it up to the standard. The operating room 
is so much crowded that in a short time it 
will be necessary to take measures to provide 
more room for the new switchboards which 
will be added this year. The Pawtucket and 
westerly exchanges have been entirely refit- 
ted with new switches; the office at Attle- 
boro’ has been changed into a new building, 
and the office at North Attleboro’ has been 
refitted. The two last-named offices are 
maintained at a larger expense than the Su- 
perintendent thinks is warranted, and he was 
inthe hope of making such arrangement as 
would reduce the cost. 

The company has now nearly 1,900 miles 
of wire in use. He had rebuilt with sub- 
stantial poles the lines extending from Butler 
Exchange to the office in Olneyville, and 
through Dyer and Eddy Streets and Potter’s 
Avenue. 

The gratuitous service between our ex 
changes burdens the company with a much 
larger proportionate expense than any com 
pany of which the Superintendent is in- 
formed. The free use of the long lines com- 
pels the maintenance of double the number 
of lines and several more operators than 
would be required for the work were a tariff 
charged for inter-town connections. Speak- 
ing of the underground system, Mr. Dux- 
buiy says there is still considerable agitation 
on the subject, but none has yet bien found 
which is reliable for telephone purposes. 
The systems in Boston, Pittsburgh, Philadel 
phia, and Chicago, he understood, were not 
working in the way in which it was claimed 
they would. The agency for telephones and 
private wires under the American Bell Com- 
pany’s patents continues to be a source of 
profit. There are now 632 instruments 
leased for use on private wires. The mes 
senger department continues to be lucrative 
aud enables the company to collect the thous- 
ands of small accounts for ex-territorial con- 
nections with very slight expense. In con- 
clusion the report says: ‘‘ Our relations with 
the various city and town governments and 
property owners are amicable, and I appre- 
hend no serious trouble in the way of exten- 
sion of our lines as may be necessary. 

The report was received and placed on 
file. The Finance Committee reported that 
the General Assembly had granted an amend- 
nent to the charter of the company, allowing 
it to increase its capital stock to $300,000. 
The Board of Directors were then authorized 





to increase the capital stock from time to 
time as needed, the stockholders to have the 
option of purchasing before it was offered to 
the public. The following-named gentlemen 
were unanimously re elected as directors for 
the ensuing year: Henry Howard, Henry G. 
Russel, Henry ©. Cranston, R. G. Hazard, 
2d, F. H. Peckham, Jr., R. M. Larned, Jas. 
H Chace, H. F. Barrows, C. R. Greene, J. 
U. Starkweather. The meeting then ad- 
journed. 

At the Directors meeting, which was held 
subsequently, the following-named officers 
were elected unanimously : 

President—Henry Howard. 

Vice President—Heury C. Cranston. 

Secretary and Treasurer—Charles T. How- 
ard. 

Assistant Treasurer—H. H. Harris. 

General Manager and Supcrintendent—J. 
W. Duxbury. 

Assistant Superintendents—J. H. Clark, A. 
C. White. 

The report of the resu-t of the experiment 
of Thomas D. Lockwood, electrical expert 
of the American Bell Telephone Company, 
in regard to the Delaney Mu'tiplex telegraph 
system, was read, and the closing paragraph 
of the report is as follows: 

‘*‘When we remove the telephone coil from 
the immediate proximity to the other coil, 
the noise, of course, diminished, and even 
holding at two f.et from the Delaney coil 
did not remove the noise altogether, and I 
think if any of these multiple telegraph 
wires are strung on one side of the strect for 
a mile, and telephone wires on the other, we 
should still hear the noise, due to the cur- 
rents induced by the Delaney system over 
anything else in the telephone.” 

a 
In Regard to Placing Telephone Wires 
Underground. 

The bill to force electric and other wires 
underground, introduced by Senator Daly 
into the New York Legislature, having passed 
the Senate and Assembly, is now under the 
consideration of Governor Cleveland, and it 
is probable that before this communication is 
printed will have been either signed or vetoed. 

It is not thought, therefore, that any state- 
ments herein contained can aect the subject 
one way or another. Since, however, the 
same subject will surely become, sooner or 
later, a prominent one in otber loc :lities, it is 
hoped that the considerations now presented 
will aid telephoue men in forming conclu- 
sions, and in presenting them when called 
upon so to do. 

The said bill provides that electric and 
other wires and cables shall be placed below 
the surface of the earth before November, 
1885, in cities of 500,020 inhabitants and over. 
It is an example of the willingness of legis- 
lators to interfere with matters which they 
do not understand. 

A distinguished senator comes forward and 
states that the thing can be done, and that 
such an eminent electrician as Mr. Edison 
says so; therefore, the only reason that cor- 
porations engaged in the prosecution of elec- 
trical enterprises do not take action in the 
matter is because they are afraid of the ex- 
pense. This position is scarcely a logical 
one in view of the fact that one great com- 
pany, at least, has made a bold and expensive 
attempt to overcome the obstacles, electrical 
and mechanical, that obstructed the way, and 
has also ignored the expense, and laid a sub. 
stantial experimental subterranean telephonic 
system in the streets of Boston. 

It is a curious but none the less an actual 
fact, that, although patented inventions on 
the subject of underground conductors have 
been without stint, the majority of them 
have been directed either to improvements 
in insulation, or to mechanical arrangements. 
Insulation, of course, must be maintained, 
and is an absolute essential in underground 
systems; but in these days of first-class gutta- 
percha, India rubber, kerite, and paraffin, it 
is not by any means «xtremely difficult of 
attainment. 

I have, however, very little faith in coal 
tar, pitch, or bitumen, as they have very 
little insulating power, and the durability 
of wires embedded in them is at best 
doubtful. 





But insulation is almost altogether a ques- 
tion of degree, inasmuch as an insulation 
which is apparently impervious to a low 
tension current, appears to conduct very 
fairly a telephonic current or induced cur- 
rents of high potential. It has also been 
ascertained by actual experiment that an 
infinitely great resistance is not required in 
telephony, but is rather detrimental, and 
tends to intensify the retarding and prolong- 
ing cffects of static induction. 

People are very frequently heard to say, 
when referring to this subject, that we make 
‘*induction” an excuse for all our short- 
comings. If we are asked why we don’t 
bury our wires, the answer is ‘‘ Induction.” 
Why don’t your operators answer calls more 
promptly? ‘*Induction.” Why are your 
lines out of order so frequently? Well, again, 
‘“Induction.” And there is no doubt that, 
with one exception, the unfortunate ‘“‘ Hello,” 
induction is the best abused word in the tele- 
phonic vocabulary. 

And yet it is an idea not hard to com- 
prehend when we set our minds to it. 

Even among our own telephone men, I am 
afraid that many would consider it news to 
be told that induction helps them fully as 
much as it hinders them—rather more, if 
anything. That they could scarcely talk 
plainly over a line 100 yards long, were it 
not for induction. How is that? they will 
say. Why, simply between the primary and 
secondary coils of the Blake transmitter. 
Nor is this all. Why is it that, by simply 
turning a handle we can ring a bell many 
miles away, or cause the drop of an annun- 
ciator to fall and give a signal when we desire 
to invoke the sweet ministrations of the young 
lady who presides at the switchboard. Why? 
Because magneto-electric induction steps in 
and enables us, by passing a coil of wire 
quickly in front of a magnet, to develop 
electric currents in the said coil, which cur- 
rents, passing over tbe line, charge the 
electro-magnets of the annunciator or bell, 
and give the signa’. Why is it that, when 
we want to neutralize the return discharge in 
a duplex or quadruplex system, we loop a 
condenser round the balancing resistance? 
Because, by utilizing static induction, we can 
collect a charge in the condenser of opposite 
character to that in the line, which, discharg- 
ing at the same time the line discharges, 
niutralizes the deleterious effect. We thus 
see that ‘‘induction” in several forms may 
be utilized tu our advantage. Like fire, 
it is a good servant, but a bad master. And 
ro matter what the scoffer may say-—and 
only those scoff at induction who know 
nothing about it—the several difficulties 
which stand in the way of good telephonic 
service as administered over underground 
lines may be stated in the following order: 

Firs'—Static induction. as exhibited by the 
effects of running the words together, and in 
some cases, where the lines are long or 
switched on to a long overhead line, the con- 
versution seems to be altogether suppressed. 
Although this phenomenon was at first 
scarcely anticipated in telephony, it might 
have been if proper thought had been given 
to the subject. 

Second—Dynamic induction, The fruits of 
this vine are so well known that it is scarcely 
necessary to enumerate them. The repetition 
of signals beiween one line and another, so 
that subscribers lelonging to one line hear 
what is going on in others perfectly well; or, 
if a telegraph line is stretched paralled to a 
telephone line, the telegraphic signals may 
be clearly distinguished by listening at the 
telephones. 

Third—The mechanical) difficulties in the 
way. These comprise the nuisance of dig- 
ging up the streets, of finding room in the 
streets amid the labyrinthine intricacies of 
gas, water, steam, and sewer pipes; of finding 
an entrance into the various subscribers’ sta- 
tions, and last, but not least, the problem of 
finding a practicable way from the central 
station into the conduits. 

Fourth—The difficulty of maintaining insu- 
lation, which is greater than might be ex- 
expected, since even in corner vaults, work- 
ing chambers, and manholes it is essential 
that every wire must be perfectly covercd 
with some durable insulator. 
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Fifth—The expense. This latter item need 
not be enlarged upon, as every one can 
understand it. It will be noticed, however, 
that expense is the last item which I have 
mentioned, as being the most inconsiderable. 
Inconsiderable, however, as it may be in 
relation to the other opposing influences 
which I have enumerated, it is by no means 
inconsiderable when viewed alone, it being 
calculated by the highest authorities that the 
cost of constructing a first-class underground 
system is approximately four times that of a 
similar system overhead. On the other hand, 
we cannot disguise from ourselves that sub- 
terranean lines possess an immunity from 
damage due to elemental war and from 
atmospheric troubles, which no pole line, 
however well built, can possibly have. 

It is chiefly this latter consideration which 
has induced telephone companies to seek a 
way whereby wires may be laid beneath the 
surface of the earth without impairing the 
service. Those who are willing to consider 
the subject impartially can scarcely doubt 
that such is the case. Whatever the faults 
may be which are chargeable against the 
managers of telephone companies, their most 
outspoken enemics have never charged them 
with a lack of foresight and business enter- 
prise. And in view of the wholesale destruc- 
tion of overhead lines during the sleet storms 
of the spring, it would seem reasonable so to 
charge them, were there any practical way 
of burying wires which was not immediately 
adopted, or at all events fairly tried. The 
expense therefore, heavy though it be, would 
be cheerfully borne if a reasonable expecta- 
tion of good and durable service could be 
indulged in. 

The mechanical difficulties need scarcely 
be discussed here, as the conditions differ so 
greatly for different cities; but in the city of 
New York they are so multiplied by the 
densely populated condition of the earth 
below the surface—several systems of gas- 
pipe, the city water-pipes, a system af steam- 
pipe, a system of sewerage, and in some dis- 
tricts a system of pneumatic tubes, being 
already there. 

It is thus evident that only one plan can be 
successfully adopted in New York—namely, 
the subway method which obtains in Paris. 

If continuous vaults could be provided, 
spacious enough for all the conduits and 
systems of tubing required by the multi- 
farious wants of our modern civilization, we 
might hope to successfully combat the many 
obstacles which now stand in the way and 
oppose all advances towards underground 
conducting wires. 

The difficulties of maintaining insulation 
need not be further discussed here, as the 
cables now made by the principal manufac- 
turers are cer’ ainly as perfect in that direction 
as they can well be made, and it is therefore 
only at joints and connections where trouble 
is likely to ensue. 

The choice of careful, painstaking, and 
intelligent workmen, who understand the 
value of perfection in every little detail, will 
do much to prevent trouble at these points; 
and employers will do well to remember that 
such men cannot be obtained without the 
payment of good wages. 

It remains for us to consider the electrical 
difficulties of dynamic and static induction, 
with their Pandora’s box of complications. 

We all know that even when telephone 
wires are strung on poles and cross-arms, 
with a good ten inches between any two, we 
can often distinguish conversations which we 
know are being carried on over another wire. 

Telephone men who have been blessed, or 
cursed, with a telegraphic apprenticeship, 
can all testify that they have, while listening 
to telephones, read messages which have been 
at the time in the act of transmission by 
Morse on other wires. 

Those of us who have the constantly vary- 
ing rush of the induced currents caused by 
the proximity of el.ctric light wires, are not 
likely to forget it. 

It may readily be conceived that if lines 
can so act and react on one another, when 
strung a considerable distance apart, some- 
times the width of a railroad, that these 
effects are much greater when the lines are 
only separated from one another by two 





thicknesses of ordinary insulation. 
such is the case. It has been found by ac- 
tual experiment that, when two insulated 
wires are laid parallel for a distance of only 
a few hundred feet, the induction between 
them is so great that it is difficult to tell 
whether the wires are actually crossed or 
not. Many remedies have been proposed for 
this. One of the most popular methods has 
been to surround each insulated conductor 
with a metal sheath connected at different 
points to the ground. For short distances 
this has proved to be moderately effectual, 
but at the cost of distinct articulation. 

Lately it has been proposed to insulate in 
turn the metallic sheaths, and to connect 
them together in pairs, so as to form a com- 
plete clused circuit for the induced currents. 

But the only radical remedy is one which 
has been known for many years, and which 
was patented long ago in England by Dr. 
Werner Siemens; this remedy is the metallic 
circuit, consisting of two wires, the outgoing 
and incoming wires of the circuit placed 
nearer to one another than to any other 
wires, so that any extraneous conductor, act- 
ing inductively upon the said metallic cir- 
cuit, will act upon both wires at once, and 
generate opposing currents in them, which 
currents will neutralize one another, leaving 
the circuit practically free from any disturb- 
ance whatsoever. 

This plan attains its highest degree of ef- 
ficiency when the two wires of the metallic 
circuit are twisted together. 

If the disturbing element of ‘dynamic in- 
duction were the only one, we can now see 
that by utilizing the double conductor we 
could conquer it, albeit at great cost and 
inconvenience. Cost, because the remedy 
means a complete duplication of every foot 
of wire used; inconvenience, because it is 
by no means so easy to arrange calling and 
switching mechanicism for metallic circuits 
as it is for grounded circuits, and because 
their general adoption would necessitate an 
almost complete reorganization of the ex- 
change systems and apparatus now in use. 

The disturbances due to electro-static in- 
duction have as yet scarcely been touched 
upon. Of late years we have been accus- 
tomed to hear much of “ retardation;” and 
experts, who ought to know better, have 
talked of ‘‘induction” and ‘‘ retardation” as 
if they were twin causes of electrical trouble 
and annoyance. 

It is about as sensible as if we should call 
water ‘‘ drowning,” because a prolonged stay 
under water will achieve that result. 

Retardation of electric signals is one of the 
results of electro-static induction, and, if we 
may say it, one of the most depraved results 
that it is possible to imagine. 

Electricity can only rest on a conductor 
when that conductor is properly insulated, or 
when it is held there by a corresponding 
charge of electricity of the opposite charac- 
ter. The latter condition comes into play in 
the case of the under-ground conductor. If 
we take a Leyden jar (which, as every one 
knows, consists of a glass jar coated both 
inside and out with tinfoil), and set it on a 
block of ebonite or paraffin, so that the outer 
coating is completely insulated from the 
earth, we shall find that it will scarcely take 
any charge of electricity at all from the elec- 
tric machine. If, now, we connect the outer 
coating with the earth, or with some con- 
ductor in contact with the earth, we shall 
find that the jar is capable of receiving a 
heavy charge, its capacity having been indefi- 
nitely enlarged, inasmuch as the earth con- 
nection is actually equivalent to increasing 
the size of the outer coating indefinitely. 

Now, while an iasulated underground 
wire does not present an exact equivalent of 
a Leyden jar. inasmuch as it is connected at 
the ends (if an earth-circuit wire) with the 
earth, stil] there is considerable resistance to 
pass before the ground is reached, and that 
gives a fairly large capacity. 

One of the oldest and well-known methods 
adopted in cable signaling, to reduce the re- 
tarding and prolonging effect of signals, was 
to send a short pulsation of reversed charac- 
ter to neutralize the charge. This does not, 
however, work in telephony. The telephonic 
current most generally used is an induced 


And| 





current, and is in reality being reversed con- 
tinually; but as the pulsations and change is 
wonderfully rapid, and must correspond to 
the voice changes, which vary some thou- 
sand times per second, one pulsation follows 
another so fast as to virtually neutralize it 
before any distance is reached or any work 
done. Asa matter of fact, the changes oc- 
curring in telephony are so rapid, and the 
necessity for the changes of current to copy 
the changes in the sound waves is so great, 
that the slightest distortion is detrimental to 
the proper transmission of articular speech. 

It has been found that speech may be elec” 
trically transmitted over short lines under 
ground, but that, when a long overhead line 
is attached to the said short line, it is almost 
impossible to work either way, but that it is 
more difficult to work from the long over- 
head line to the end of the underground line 
than vice versa ; and this is what might be 
anticipated, for the long-line currents arriv- 
ing are so enfeebled that they have not suf- 
ficient energy to overcome the retarding 
influence of the underground length. They, 
therefore, expend themselves in charging the 
underground conductor, whereas currents 
emanating at the station nearest to the under- 
ground length are fresh, and after charging 
the jine have sufficient vitality to pass to the 
distant end. 

I have no idea that the metallic circuit 
remedy is efficacious as a remedy against 
static induction, and the retardation resultiug 
therefrom, because the conditions of the 
Leyden jar obtain still more strongly in this 
case than in the case of the ground circuit. 
Time and experiment only will enable us to 
comprchend the best conditions of under- 
ground telephonic working. But we kuow 
more about it now than we knew two years 
ago, and have more of an idea of the charac- 
ter of the difficulties in the way than we had 
then. 

And we know tbat no amount of legisla- 
tion performed in the capital of the State 
of New York can counteract the laws of 
nature. 

All we can do with our present knowledge 
is to reduce its adverse effects, and there is 
every probability that a mixed system of 
Overhead wires, aerial cables and under- 
ground cables can in many places be adopted 
with a reasonable amount of success. 

Up to the present time the result of under- 
ground work is certainly not more than one- 
fourth as good as that performed on overhead 
work, while, as we have seen, the co-t is over 
four times as high; so that, all things being 
equal, the commercial disabilities of the 
underground wires are sixteen times greater 
than the overhead wires. 

Tuos. D. Lockwoop. 
————_eae—_—_——_- 

ener The petition of the Baltimore & Ohio 

Telegraph Company for special facilities on 


the New York & New England Railroad has | 


been dismissed by the Railroad Commission- 
ers. The case grew out of the refusal by 
the railroad company to deliver poles, wires, 
etc., at points between stations, the telegraph 
company’s location bordering upon that of 
the railroad. Mr. Clark, the receiver, bases 
bis refusal on the terms of the contract ex- 
isting between the railroad corporation and 
the Western Union Telegraph Company, and 
the commissioners hold that ‘the facilities 
asked for by the petitioners are not within 
the scope of the ordinary duties of railroad 
companies as common carriers. The rule is 
to deliver passengers and freight at stations 
established by the company. To entitle the 
petitioner to accommodation it must be 
shown either that the exceptions to this rule 
are so numerous that such delivery is to be 
regarded as a reasorable facility whenever it 
is conveniently desirable, and ulso that such 
a practice is safe, and not an unreasonable 
hindrance to general traffic; or 1t must be 
shown that the course of this railroad com- 
pany has been such toward like applicants 
that the refusal in this case constitutes undue 
disadvantage.” our 

The board holds that these requisites are 
not proven, avd adds that even if the railroad 
company, with a view of securing telegraph 
facilities for its own advantage, should con- 
tract wi h one company to deliver its mate- 
rials in the manner indicated, such a contract 
would establish no precedent for a second 
telegraph company, which could not in the 
nature of things offer a like advantage. 
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Klecccscsccsescscvccsees 
.... The Mutual District Messenger Com- 


pany, of Boston, has declared a quarterly 
dividend of $2 per share, payable June 1. 


.... A movement has been started in Eng- 
land for the establishment of a system of 
lower rates for night cable messages between 
England and the United States. The subject 
will be brought to the attention of Parlia- 
ment at an early day. 


..+. The appeal of Hind vs. Russell and 
others, of London, in an action in which 
plaintiff claimed £100,000 as damages in re- 
spect of alleged injustice which he had suf- 
fered in connection with the United Kingdom 
Electric Telegraph Company, was dismissed 
by Mr. Justice Grove, on the 10th inst , with 
costs. 


.... Aninfluential public meeting has been 
held at St. Margaret’s Hope, Orkney, when 
the amount required by the post-office for 
the extension of the telegraph to that island, 
and also to the island of Burray and the fish- 
ing station at Holm on the mainland, was 
subscribed by merchants, curers, and fisher- 
men. The Fishery Board, it was stated, has 
agreed to give two-thirds of the guarantee, 
and now that the sum is subscribed it is ex- 
pected that the extension will be proceeded 
with at once. 


.... Some time ago the Portuguese, desir 
ing to extend their trade relations with Ma- 
cao, proposed to lay a submarine cable be- 
tween that possession and Hong Kong. We 
now learn from Lisbon that the usual notice 
has appeared in the Diario do Governo, au- 
theorizing the Government to enter into a con- 
tract with the Eastern Extension, Australasia, 
and China Telegraph Company, for the lay- 
ing and working of a cable between the two 
ports, joining the main system at Hong 
Kong. 


. ‘Telegraph operators are becoming 
more subject to pen-paralysis, or paralysis of 
the hand, every year as the work grows more 
laborious.” Every man takes a just pride in 
sending out good copy, and when he is com- 
pelled to write through eight or ten sheets of 
manifold it is very tiresome on the hands. 
Various causes have been assigned for this 
affliction, some attributing it to the metal on 
the penholder, hence all kinds of devices 
have been gotten up and are in use to pre- 
vent this. It requires the best operators for 
press work, and as that is constantly on the 
increase the liability to be afflicted with par- 
alysis is increased. 


.... The managers of the several telegraph 
companies are already at work arranging for 
tbe work of handling the press business at 
Chicago during the convention week, and 
bidding for the patronage of the great dailies 
in all the large cities, who will be represented 
by from three to six correspondents each, 
and who will receive from 10,000 to 40,000 
words each every day. This year the Western 
Union’s principal competitor for the business 
of the Eastern press will be the Baltimore 
and Ohio, and that company will undoubt- 
edly make a big effort to carry off the lion’s 
share. 


.... Annual meetings of the stockholders 
of the Pacific and Atlantic, Delaware River, 
and Continental Telegraph Companies were 
held May 20. The first-named company 
elected the following directors to serve during 
the year: Norvin Green, president; Thomas 
T. Eckert, C. A. Tinker, Henry Bentley, 
James Merrihew, and 8. 8. Garwood. The 
Delaware River Company elected directors 
as follows: Henry Bentley, president; C. A. 
Tinker, John Van Horne Rosewell, Rochester, 
8. 8S. Garwood, G. W. Porter, and James 
Merrihew. The Continental Company elected 
as directors: James Merrihew, president; 
Henry Bentley, C. A Tinker, 8. S. Garwood, 
and G. W. Porter. 
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* * Tt is said that a very careful and im- 
portant determination of the electro-chemical 
equivalent of silver has been made at the 
Observatory of the Physical Institute of 
Wurzbourg, and the results are that an am- 
pere current flowing for a second, or a 
coulomb of electricity, deposits 1.1183 milli- 
grames of silver, or 0.3281 milligrammes of 
copper, and decomposes 0.09328 milligrammes 
of water—a result agreeing closely with that 
of Lord Rayleigh, recently communicated to 
the Physical Society. An ampere, there- 
fore, deposits 4.0259 grams of silver per 
hour; Kohlrausch’s value is 4.0824—a value 
hitherto accepted universally. This value is 
so useful in measuring electric currents with 
accuracy, and free from the disturbances of 
magnetism, etc., that it is eminently satisfac- 
tory to find the German value agree with that 
of Lord Rayleigh, which will probably be 
adopted by English electricians. 

* * During the late Electrical Exhibition 
at Paris, a meteorograph, devised by the re- 
nowned Belgian electrician, M. F. Van Rys- 
selberghe, and constructed by M. Schubart, 
of the University of Gand, was shown at 
work recording continuously, the barometri- 
cal, thermometrical and other readings shown 
by instruments in operation at the distant 
Observatory of Brussels. This apparatus 
was called a telemeteorograph, and its per- 
fect action at such a great distance amply 
justified the choice of its name. It had 
already been in use at Brussels for three 
years, working without any interruption, 
and these two tests speak both for its inge- 
nuity and for the skill and solidity of its con- 
struction. The instrument lightly engraves 
its record on a zine cylinder, which, when 
covered with traces, has its lines deepened in 
an acid bath or in perchloride of iron. From 
this zinc plate any required number of im- 
pressions can be obtained. The meteoro- 
graph registers every ten minutes the height 
of tke barometer, the temperatures of the 
dry and the wet thermometers, the amount 
of rainfall, and the direction and velocity of 
the wind. It thus records six different ob- 
servations, and, if desired, may be con- 
structed to take note of many more. 

* * At a special meeting of the Electrical 
Section of the Franklin Institute, held at the 
end of March to consider in what way the 
section could best aid in promoting the In- 
ternational Electrical Exhibition, resolutions 
were adopted requesting the members of the 
section to indicate to its president the 
branches of electrical science with which 
they were most familiar, and in which they 
could be of most service in securing exhibits, 
and authorizing the president to appoint as 
many committees as he thought advisable, 
whose duty it should be, by individual ac- 
tion, to induce inventors and others to ex- 
hibit their instruments and devices. The 
committees have been appointed, and are 
now at work in their respective classes and 
localities. 


Sec. 1. Classes 1, 2 and 3—Production of 
Electricity: Apparatus for electricity of high 
electromotive force, voltaic electric appara- 
tus, thermo-electric apparatus. Messrs. A. FE. 
Outerbridge (chairman), H. W. Sellers, D. 8. 
Holman, Geo. H. Perkins. 

Src, 1. Classes 5 and 6. Dynamo-electric 
apparatus; mechanical motors —steam, gas, 


water, heat and wind engines. Messrs. 
W. W. Griscom (chairman), N. H. Edgerton, 
R. B. Haines. 

Sec. 2. Electro Conductors. Class 5. 


Submarine cables. Messrs. W. J. Phillips 
(chairman), David Brooks, A. B. Burk. 

Sec. 3. Measurements. Messrs. John W. 
Nystrom (chairman), Murray Bacon, A. F. 
Fleischmann. 

Sec. 4. A. Apparatus requiring electric 
currents of comparatively low power. Messrs. 
Murray Bacon (chairman), L. H. Spellier, A. 
F. Fleischmann. 

Sec. 4. B. Apparatus requiring electric 
currents of comparatively great wer. 
Messrs. AB. Burk (chairman), N. H. r- 
ton, W. W. Griscom, A. E, Outerbridge, 
John Weaver, 





(Continuing from page 3.) 
pany’s stock is now fully an eight per cent. 
investment. 

In Hartford, Conn., a 100-light plant was 
put in during the summer of 1883, and, 
despite the bitterest opposition from the very 
powerful local gas company, the business 
has steadily increased. Within the past few 
weeks a contract has been secured from the 
city, after a long and acrimonious contest 
waged by the gas interest, for 30 street lights, 
which it is probable will speedily be increased 
to at least 100. The Hartford company, 
which has a capital of $100,000, is now 
operating 125 lights, and is putting in 75 
more, which will bring it upto a full 200-light 
plant within a few weeks, and insure its 
profitable operation. 

In Providence, R. J., a superior plant of 
200 lights capacity was put in during last 
summer, and here also a severe fight was at 
once opened by the local company, operating 
a rival system. Not only were all legiti- 
mate means of opposition exhausted by the 
representatives of thisrival company, but the 
most unwarrantable abuse of the president 
and other directors of your company, of the 
company itself, and of the Thomson-Houston 
system, were indulged in to prevent our gain- 
ing recognition at the hands of the city gov- 
ernment. You have already learned with pleas- 
ure and satisfaction that not only did these ef- 
forts fail, both branches of the City Council 
unanimously granting to this company the 
rights asked for, but that as an outcome of this 
contest the city government of Providence has 
recently given a contract for 75 lights on the 
streets to our sub-company, the Narragan- 
seft, in place of 60 lights formerly run by the 
rival company. The Narragansett Com- 
pany, which has a capital of $100,000, and 
which numbers among its directors some of 
the foremost business men of Providence, is 
now operating 125 lights, with a fair prospect 
of increasing to its full capacity before the 
close of the season. 

The Consolidated Electric Light Company 
of Maine was organized in the city of Port- 
land early in the past winter, with a capital 
of $500,000 authorized, of which only $200,- 
000 bas been issued. This company now 
owns lighting stations in Portland and at Old 
Orchard Beach, with another one at Saco and 
Biddeford contracted for. In Portland the 
local company operating the Arnoux system 
was bought out and consolidated with the 
company being formed by your management, 
the station building and land purchased, and 
a 200-light plant put in, of which 150 lights 
are now in profitable operation. Meantime, 
a rival lighting company in Portland, which, 
pursuing the tactics of those in Providence 
and elsewhere, bitterly assailed the sys- 
tem represented by your company and the 
personal character of its directors, has vir- 
tually gone to pieces. and, having lost nearly 
all its business, is being ‘‘ reorganized,” or 
wound up. Our business in Portland is 
growing steadily. A petition from a large 
number of the leading business men of the 
city for the introduction of our lights upon 
the streets has been granted by both branches 
of the City Council, and a contract has been 
awarded to the Consolidated Electric Light 
Company for the speedy placing of a number 
of electric lights on the street, and this in the 
face of the fact that the city of Portland is 
the owner of a large portion ot the stock of 
the local gas company. 

At Old Orchard Beach a plant of 100 lights 
was put in during last season, and the illumi- 
nation of the railway station, the principal 
hotels, the skating rink, and the beach front it- 
self added much to the enjoyment of thousands 
of visitors to this charming watering place. 
A suitable building was bought and fitted up 
for a lighting station here, and is one of the 
most convenient and best for its capacity to 
be found anywhere. The directors of the 
Consolidated Company include many of the 
wealthiest and foremost business men of 
Maine, and the prospects of this company are 
exceedingly flattering. 

In Worcester, Mass.. a 200-light plant was 
put in during last fall, which has been pur- 
chased by the Worcester Electric Light Com- 
pany, organized with a capital of $100,000, 
and composed of the best and most prominent 
business men of the city, including a number 
of presidents and directors in banks, manu- 
facturers and merchants, whose financial sta- 
bility, integrity and business standing give 
them the confidence of the entire community. 
The Worcester central station was equipped, 
the plant put in, lines run, and lights started 
up within five weeks’ time, and the entire 
outfit is pronounced by competent judges one 
of the most thoroughly built and perfect to 
be found in the country. The city of Worces- 
ter has placed some sixty of the company’s 
lights upon the streets; contracts have been 
made for lighting the Union railway station, 
the skating rink, and most of the principal 
stores and hotels, and the company is now 
running over 175 lights, with a prospect of 
speedy increase. is company is not only 
one of the most solid, but one of the most 
profitable of the sub-companies formed under 
our auspices. 

A new company, organized this spring, 
and called the Lewiston and Auburn Electric 
Light Company, has been formed to operate 
in the cities above named, with a capital of 








$60,000. Here, too, a strong board of direc- 
tors, composed of leading business men of 
the two cities, has been secured, and a 100- 
light plant has been put in and paid for, and 
will probably soon be doubled. 

At Cottage City, Mass., during the past 
season, a plant of 50 lights was successfully 
operated, and will this season be increased to 
100 lights. This plant has not been trans- 
ferrnd to a local organization, but is still 
owned by your company. 

Work is in progress on a central lighting 
station to supply the city of Chelsea, and the 
two wards of Boston known as East Boston, 
where a 100-light plant is to be put in at 
once, with provisions for increasing to two 
or three hundred lights as required. Work 
has also been begun on a sub-statien, for 50 
lights at first and 100 lights ultimately, at 
Revere Beach. At both places land and 
buildings have been purchased, and it is be- 
lieved that these stations can be very eco- 
nomically and profitably operated. There is 
a large demand for the lights in the places to 
be covered by the Union Electric Light and 
Power Company, which is now organizing 
with a capital of $100,000 to purchase this 
plant and do the lighting business in this ter- 
ritory. The stock of this company is largely 
taken, and it bids fair to be a most prosperous 
sub-company. 

The Cambridge and Somerville Electric 
Light Company has been organized with a 
capital of $75,000, to operate in the cities 
named, and i's stock is partly subscribed. 
A 100-light plant is projected for these 
places. 

At Saratoga, N. Y., a company with 
$100,000 capital, nearly all subscribed, has 
been formed, and a 100-light plant is to be 
put in at once, with 100 to be added here- 
after. Fully 100 lights have been subscribed 
for, and there is no doubt that this queen of 
summer resorts will be this summer more 
than ever attractive, when illuminated by the 
brilliancy of the Thomson-Houston lights. 

It is worthy of mention that in every 
place, with the single exception of Hartford, 
Conn., where your company has established 
stations, complete plants have been con- 
structed; boilers and engines, and in several 
cases the land and buildings as well, being 
owned by the companies. In Hartford alone 
steam is bought from a large steam-heating 
and power company, whose works adjoin 
our lighting station. In all other places our 
companies produce their own steam, and are 
thus enabled to obtain their power at mini- 
mum cost. This policy of ours is in gratify- 
ing contrast to that of most other parent 
electric companies, which usually buy 
their power -herever they can, frequently 
being obliged to run their machinery 
with engines entirely unsuited to the 
purpose, and to pay an exorbitant price 
for such service. Aside from the econ- 
omy in operation which we gain, we secure 
by the use of the Jarvis furnaces, and Arm- 
ington and Sims’ high-speed engines, abso- 
lute evenness and steadiness of power, en- 
abling us to produce a far better light, at 
much less cost than we could Go by the use 
of power not specially designed and adapted 
to the purpose. 


CANADIAN BUSINESS, 


In January of the present year, your 
directors purchased the entire business and 
property of the Thomson and Houston Elec- 
tric Light Co. of Canada (limited), which bad 
previously secured the rights for the entire 
Dominion for the Thomson-Houston system 
and had fully equipped a large factory in 
Montreal with the most approved ma- 
chinery for the manufacture of dynamos, 
lamps, and other appliances for the business. 
This company through lack of capital and 
want of experience in its promoters, had 
failed todoa remunerative business and was 
glad to dispose of its valuable territory and 
property at a very low figure. After your 
company acquired this property, the busi- 
ness was pushed with energy, a 200-light 
plant was put in operation in Montreal, and 
smaller plants in Quebec, St. John, N. B., 
and Kingston, Ont. Meantime, a syndicate 
of wealthy capitalists was formed in Mon- 
treal, which has since purchased from this 
company at a large profit, the business, 
franchises, and property of our Canadian 
branch. A charter is now being taken out 
through the Quebec Legislature forthe Royal 
Electric Company, which has been organized 
by the syndicate mentioned, to carry on the 
business throughout the Dominion. 


THE IMMEDIATE FUTURE. 


Hitherto one of the chief expenses of 
operating an arc-lighting system has been 
the cost of carbons consumed in the lamps. 
Your directors are happy to announce that 
during the present spring, through the shar 
competition between the companies which 
manufacture these carbons, successive re- 
ductions in the price have been secured, 
until now we are obtaining carbons at a 
little more than one-third the price paid a 
year and a half ago. In the meantime the 
quality of the carbons has been gradually 
raised, so that a much longer life is secured 
for the carbons and a better light is fur- 
nished. ; 

The use of improved methods of combus- 





tion has also resulted in a large saving in the 
cost of fuel to generate steam for our 
engines. The result of these reductions 
meaps greater economy in production and 
consequent larger profits from lighting for 
the companies using our plants. ee 
directors now have under consideration the 
use of a new device which, it is believed, 
will reduce at least one-half the cost of pro- 
ducing steam. Experiments are in progress 
for testing the system alluded to, and the 
results thus far attained give promise that 
the results claimed by the inventor will be 
realized. 

In the meantime a new contract has been 
made with the Thomson-Houston Electric 
Company, under whose license we operate, 
and whose dynamos and lamps we use, which 
promises in the ncar future to, bring about a 
vast increase in this company’s business. 
Hitherto, as you are aware, the concession 
from the Thomson-Houston Electric Com- 
pany to the American Electric and Mlumi- 
nating Company has covered the New Eng- 
land States, with the exception of a few 
places which had been ceded prior to our 
contract being made. 

The new contract cedes to the American 
Electric and Illuminating Company full con- 
trol of all the territory east of the Missis- 
sippi river, excepting the States of Illinois, 
Louisiana, Pennsylvanla, Delaware and New 
Jersey. In Illinois and Louisiana as well as 
in the States west of the Mississippi, we are 
to operate jointly with the Thompson-Hous- 
ton Electric Company. The great advantage 
to your company of this new concession 
cannot be over-estimated. Not only do we 
yain a vast and wealthy territory fur the ex- 
tension of our operations, but the terms 
given us by the Thomson-Houston Company 
in connection with the extension of area are 
so much more favorable than those which 
we have bitherto enjoyed that our margin of 
profit is largely increased, and we are 
enabled also to give better terms to our sub- 
companies, thereby rendering it easier to 
introduce our system and giving the sub- 
companies in their turn the opportunity for 
more profitable operation. The negotiations 
with the Thomson-Houston Electric Com- 
pany which have led up to this result have 
been in progress for some months and have 
been marked by the utmost candor, fairness, 
and good feeling on both sides, and your 
directors believe that the outcome will prove 
mutually satisfactory and advantageous. 
Of course so vast an extension of territory 
will require a great amount of capital to 
enable us to promptly occupy the field and 
vigorously push the work of construction 
in it. 

As has already been stated, the actual 
money capital of your company is repre- 
serted by the 25,000 shares of preferred 
stuck, for which ten dollars per share has 
been paid into the company’s treasury. Our 
experience in the past, within circumscribed 
limits and under less favorable conditions 
than those which will attach to our extended 
business, amply prove the earning capacit 
of the company. Three semi-annual divi- 
dends, of four, six, and six per cent., re- 
rs have been paid upon the preferred 
stock, while the common stock, though not 
guaranteed any dividends and representing 
no actual cash receiyed by the company, has 
received two semi-annual dividends of two 
per cent. each. 

It is, therefore, no Oversanguine or ex- 
travagant prediction that, under the advant- 
ages of our new contract with the Thomson- 
Houston Company and in the vast territory 
which we have secured, the company’s net 
earnings will be sufficient to pay dividends 
as large as those already paid, on a very 
much larger capitalization than at present. 
Considering the amount of business already 
done and now in progress, the paid capital 
of this company is very small in comparis« n 
with that of other corporations engaged in 
similar work, and is altogether inadequate to 
permit any considerable extension. To con- 
struct and place in operation electric lighting 
plants requires the use of a large amount of 
money for a time, while the local lighting 
companies are being organized and before 
returns can be received from them for the 
purchase of plants. Your directors there- 
fore believe that in order to gain the full 
benefit of increased profits from the augmen- 
ted business of the company, and to permit 
the immediate construction of lighting 
plants in several important cities, from 
which demands have come for the introduc- 
tion of our system, an increase of your 
capital should be authorized to a sufficient 
sum to provide for these prospective require- 
meuts. They therefore propose the passage 
of the following vote : 

** Voted, That the authorized capital stock 
of the Com _— increased by the addition 
of five hundred thousand ($500,000) dollars to 
the preferred stock of the company, and 
that said increase be issued and sold at not 
less than par, in such quantities and at such 
times as shall be ordered by vote of the 
directors, when required for the extension 
of the business of the company; any unis- 
sued balance to remain in the company’s 
treasury.” 

This increase in the company’s capital 
stock, your directors believe, can be p 
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in such amounts from time to time as may be 
necessary to provide funds forextending our 
operations, and that handsome dividends 
can be earned on such stock as fast as issued, 
as well as upon the stock now outstand- 
ing. 

Arrangements are nearly perfected for 
introducing an improved system of incan-| 
descent lighting in connection with our arc | 
system. Prof. Elihu Thomson, the inventor 
and electrician of the Thomson-Houston 
Electric Company, has been busily and in- 
defatigably at work on this system for some 
months, and his experiments have proved 
fully successful. The manufacture and in- 
troduction in practical use of the incandes- 
cent lamps is about to begin. We are also 
nearly ready to begin the use of electric 
motors, in connection with the station of the 
Merchants’ Company in Boston, by which 
electric power can bv transmitted for 
manufacturing purposes. The benefit of 
this power system will also be shortly ex- 
tended to the other sub companies. 

THE FINANCES OF THE COMPANY. 

Your directors take pleasure in calling 
your special attention te the appended finan- 
cial statement of your Treasurer. For a 
company which has a record of less than 
one and one-half years’ active business, the 
showing it makes is eminently satisfactory 
and gratifying. After payiug the above- 
mentioned dividends on « cash capital of 
only $250,000, a surplus of $136,343.47 
stands to the credit of the company, which 
affords a guarantee of value for the common 
stock. If so large earnings have been made 
upon the small amount of capital actually 
paid in, within a limited field and under cir- 
cumstances more disadvantageous than any 
which we can fear will embarass our future 
operations, what may we not expect for the 
future, with increased capital, better facili- 
ties, and a territory as large as we can hope 
to properly improve within the next few 
years. 

Congratulating you, therefore, upon the 
results already accomplished, and predicting 
for the future even greater success, your 
directors submit to you their anrual report, 
and ask for the new board, to be chosen by 
you to-day, a continuation of the geferous 
support and confidence which you have 
always so willingly accorded to us in the 
past. For the Board of Directors, 

Epwakp H. Gorr, President. 

Portland, Me., May 24, 1884. 

STAETMENT OF ASSETS AND LIABILITIES 

APRIL 30, 1884. 
Assets, 
Due in cash from 

sub-companies se- 

cured by collater- 

Gl isc’ synisioniiee $154,645 09 
Stock in sub-com- 

panies construct- 


. ee er 248,277 37 
Bills and accounts 
receivable........ 29,564 84 


Due from sub-com- 
panies under or- 


ganization.... .. 971 60 
Merchandise and 
a ae 15,921 22 
Real _ estate 
in Port- 


Less due on 
same..... 11,000 





- 2,941 00 
Office furniture and 
fixtures at home 
office and sub- 
companies....... 4,000 20 
Cash on hand ... 5,128 40 


Livbilitves. 
Capital stock pre- 
ee $250,000 
Bills payable.... . 9,823 20 
Accounts payable 
for construction, 
ge See ee 35,282 85 


Due on purchase of 

Canada business, 

payable in month- 

ly payments of 

$2,000 each...... 30.000 00 
BUR PAS....0:0..5.00.:0%0 136,343 47 


$461,449 52 $461,449 52 





H. E. Irving, Treasurer. 
Boston, Mass, May 24, 1884. 


ELECTION OF DIRECTORS. 

The meeting, which was largely attended 
and very harmonious, voted unanimously to 
authorize the increase of the capital, as rec- 
ommended by the directors, and elected the 
following-named gentlemen directors for the 
ensuing year: Silas Gurney, proprietor Tre- 
mont House, Boston; Loren N. Downs, gen- 
eral manager New England Telephone and 
Telegraph Company, Boston; H..8. Collins, 
banker, Collinsville, Conn.; H. P. Frost, 
general manager Southern New England 





Telephone Company, New Haven, Conn.; 


Edward H. Goff, Boston; Payson Tucker, 
general manager Eastern and Maine Central 
Railroads, Portland, Me.; Hon. Joseph R. 
Bodwell, president Hallowell Granite Com- 


| pany, Hallowell, Me.; Charles B. Whiting, 


banker, Worcester, Mass.; R. M. Kimball, 
special agent United States Treasury, Boston; 
Dr. J. G. Graves, Nasbua, N. H ; Henry 
Colony, treasurer Cheshire Mills, Keene, N. 
H.; H. E. Irvine, general manager the Royal 
Electric Company, Montreal, P. Q.; William 
E. Hodgkins of Charles A. Smith & Co., Bos- 
ton. F. Montague Sowdon was elected 
treasurer and clerk, and Clarence Hale of 
Portland, assistant clerk. The following 
votes were passed : 


Voted—That the thanks of the stockhold- 
ers be hereby extended to Mr. H. E. Irvine, 
who, retiring from the office of treasurer of 
the company to assume the general manage- 
ment of the Royal Electric Company of 
Montreal, Canada, carries with bim the best 
wishes of stockholders of this company, and 
their highest appreciation of the faithfulness, 
intelligence and success which have charac- 
terized his discharge of the duties of treas- 
urer. 

Voted—That the thanks of the stockhold- 
ers be hereby extended to the retiring board 
of directors for their faithful and successful 
attention to the interests of the company. 


Nearly 86,000 shares of stock were voted 
out of the entire capital of 100,000 shares, 
and every vote was unanimous. 

me 


New Sodium Battery. 


The Bul! tin of the Societe Internationale 
des Telephones has recently announced the 
formation in Paris of a syndicate with a 
capital of 12,000/. for working the sodium 
battery lately invented by M. P. Jablochkoff. 
Whether such an organization has been, or 
is to be, established, says Hngiveering, we do 
not know, but space may well be devoted to 
a short notice of the battery referred to. In 
designing it M. Jablochkoff’s object was to 
obtain an element having a much higher 
electromotive force than any other hitherto 
devised, and for this purpose he has made 
use of pure sodium. This metal is used in 
thin plates, and is coupled with compressed 
carbon, such as is employed in other bat- 
teries, or the plates may be placed in a metal 
capsule, in the midst of broken caibon. Un- 
der such conditions, and subjected only to 
the humidity of the air, the battery yields 
the relatively high electromotive force of 
four volts, which may be raised to six volts 
by impregnating the carbon with certain 
metalloid solutions. 

This latter fact, however, has no practical 
value, because the price of such solutions, 
and the difficulty of using them, make the 
arrangement quite impracticable. With a 
couple of sodium and copper, the electromo- 
tive force fallsto three volts. Such a bat- 
tery, which may be of value in some cases, 
is made up of a thin plate of sodium, and a 
piece of red copper gauze. It will be seen 
that the force of this battery is considerably 
in excess of others now in use. So far as 
we know, there is not yet sufficient informa- 
tion as to the durability and the internal re- 





00 | sistance of the sodium battery, to establish 


any useful comparisons with ordinary types. 
On account of the avidity with which so- 
dium decomposes water and absorbs oxygen, 
it is necessary to shield the battery from ex- 
posure when it is not in use, and for this 
reason it should be kept, except when active, 
in a bath of naphtha, or at all eventsina 
hermetically sealed vessel. M. Jablochkoff 
asserts that the waste of the sodium, that is 
to say, its combustion, beyond what is con- 
verted into useful energy, is extremely small. 
One of the objections, which naturally pre- 
sent themselves to this battery, is the great 
precaution which must be taken in using it, 
on account of the explosions which occur 
when sodium is brought into contact with 
water. With proper precautions, however, 
such a danger is not great, although more 
than one serious accident has happened from 
this cause. 
——-- +e 

* * F. W. Jones, one of the managers of 
the Institute of Electrical Engineers, has pre- 
sented to the Buffalo Electrical Society a 
number of very valuable electrical works. 





The Conductivity of Copper. 

The true nature of electrical resistance is 
by no means well known; and the only light 
which the induction balance of Professor 
Hughes has as yet shed upon it has not re- 
vealed its true nature. An interesting obser- 
vation recently made by Mr. W. Groves, the 
well-known practical electrician of Bolsover 
Street, W., deserves to be more widely 
known. Mr. Groves took thin disks of brass 
and coated them by electro deposition with a 
thick layer of pure crystalline copper. He 
then cut similar disks of copper from the 
deposit, and tested them in the induction 
balance. The scale gave 200 as their induc- 
tion value. The same disks, after being 
melted in a founder's furnace, only gave 100 
on the scale, and after a second melting their 
induction value had fallen to nearly that of 
ordinary sheet copper, namely, from 50° to 
80°. If, as many believe, the induction value 
represents the conductivity of the copper, 
there is here a great falling off, and it might 
be valuable, not only in a theoretical but a 
practical sense, to find out the true cause. 
Dr. Mathiessen found that copper lost in 
conductivity by absorption of oxygen, and 
the pure copper being fused in an ordinary 
founder's furnace may have lost its electric 
conducting power by absorption of this im- 
purity. Should that prove to be the case, 
there is much to be gained by fusing copper 
in presence of hydrogen, which uniting with 
the oxygen would form water, and leave the 
copper in its pure condition. 

——_ea>e—___- 

—— The fine steamer Vancouver, which 
had her trial trip on the Clyde on Saturday, 
the 3d inst., and has since been handed over 
to her owners, the Dominion J.ine Company, 
of Liverpool, has been provided with an 
extensive electric light installation, It em- 
braces some 300 Swan incandescent lamps of 
twenty candle-power each, and is one of the 
most complete afloat. The current is ob- 
tained from two of Siemens’ compound 
shunt-wound dynamos, which are driven by 
two of Tangye’s six-horse vertical engine. 
The machines are driven direct from the fly- 
wheels of the engines, the friction pulley on 
the axle of each dynamo being formed of 
compressed paper. Each dynamo is capable 
of maintaining 200 twenty-candle glow- 
lamps. Such entire reliance is now placed 
on the electric light that the owners of the 
Vancouver gave instructions to have the 
vessel throughout lit up by the means re- 
ferred to. Every habitable portion of the 
vessel is brought within the range of the elec- 
tric light, from the firemen’s and seamep’s 
quarters in the forecastle to the steward’s 
quarters in the stern of the ship, and includ- 
ing also the whole of the passenger berths 
and the steerage quarters on the lower, main, 
and bridge decks. In the main saloon the 
lighting is provided by forty-one lamps, all 
of which are arranged as pendants from the 
ceiling; and in the music saloon and smok- 
ing room the lamps are fixed on handsome 
brackets secured to pilasters around the 
walls. In the port and starboard lighthouses 
at either end of the lookout bridge there are 
Swan lamps cach of 100 candle-power for 
signal lights, the Board of Trade having 
consented to the use of electric lamps in that 
way, provided that the lighthouses are also 
furnished with oil lamps in case of emerg- 
ency. For faci itating the stowage and dis- 
charging a cargo by night, arrangements 
have been made for powerful deck lanterns 
being hung over the hatches, each containing 
a cluster of three 100 candle-power Swan 
lamps. 

—— The Germanic, the finest boat of the 
White Star fleet, has been fitted with electric 
light on Siemens’ system in the most thorough 
and substantial manner. The total number 
of lamps employed in the inoterior illumin- 
ation of the ship is 396; there are also two clus- 
ters of eight 40 candle-power lamps for cargo 

urposes, and the port and starboard signal 
amps are each fitted with 100 candle-power 
Swan lamps. The machines employed are two 
Siemens self-regulating dynamos, each capa- 
ble of supportiug 300 lamps. Each machine 
is driven by a Tangye twelve horse-power 
vertical engine, with Raworth's cotton rope 
transmission. In the principal entrance there 
are six very handsome silver-plated single- 
light brackets round the sides, and a 
central three-light pendant under the skylight. 














—— Aberdeen, Miss., rejoices over a 40- 
light Brush installation. 


—— Montyomery, Ala., people are happy 
over an 80-light Brush electric light plant, 
just established. 


—— Mr. Ed. Rapbael hasa 150-light United 
States Electric Light plant in operation at 
Houston, Texas. 


—— Waterbury and Meriden, Conn., are 
to have the electric light. Companies are 
being formed at both places. 


—— Messrs. Hurley & Gray have a 50- 
light United States Electric Light plant run- 
ning successfully at Mobile, Ala. 


—— The Bail Engine Company, Erie, 
Pa., contemplate greatly increasing their 
capital stock and enlarging their operations. 


—— At Louisville, Ky., W. C. Hall has 
an 80-light United States plant, and J. L. 
Smyser a 60-light Brush plant, in full blast. 


—— The Jersey City Electric Light Com- 
pany are contemplating putting in new boil- 
ers and engine, and otherwise reorganizing 
their plant. 


—— The local Electric Light Company, of 
Galveston, Texas, have a 160-light Brush 
plant, giving excellent satisfaction. Colonel 
William H. Sinclair is president and manag- 
ing director of the company. 


— The Mendota Electric Light Com 
pany, of Mendota, Ill., has completed its 
organization with the following beard of 
officers: P. H. Cooper, president; Max A. F. 
Haass, secretary; E. A. Bowen, treasurer; 
L. R. Curtiss, superintendent and electrician. 
The company has adopted the Thomson- 
Houston system, and ordered a 25 light 
dynamo, to be run by an A. L. Ide 50 horse- 
power engine. 


— The Thomas Electric Light and 
Power Company, of Ottawa, Il., has 75 
Thomson-Houston lights, and contemplates 
extension by the addition of an incandescent 
plant. The Twin City Gas Company, of La 
Salle, Tll,, has a plant of 25 Thomson-Hous- 
ton lights now running, and its order has 
been given for another machine of the 
same capacity. The power is obtained at the 
Union Coal Shaft from an Ide automatic 50 
horse-power engine. 


—— When the royal yacht Osborne arrived 
in Portsmouth harbor, England, bearing the 
remains of H. R. H. the Duke of Albany, Mr. 
Lane, the dockyard electrician, fitted up the 
mortuary chamber with sixteen 50-candle 
power lamps, supplied with currents by wires 
from the apparatus on board H. M.S, Malabar. 
By the brilliant illumination thus given, 
several most successful photographs of the 
apartment were taken by Mr. West. 


—— In the House of Lords, recently, the 
Earl of Milltown asked why the electric 
light, which had long since been successfully 
introduced into the House of Commons, had 
not been introduced into that House, and 
whether it was intended so to introduce it, 
and, if so, when? He complaived that a vote 
had been granted for the purpose of intro- 
ducing the electric light into both Houses, 
but, while the House of Commons had taken 
care of themselves, the House of Lords was 
left with an illuminant which had almost 
gone out of fashion for public buildings. 
Lord Sudeley, in reply, stated that the First 
Commissioner of Works had the whole ques- 
tion of lighting in the Houses of Parliament 
with the electric light now under consid- 
eration. Plans and estimates were being 
made out, and it was intended, if possible, 
to light up with the electric light not only 
the library, corridors, and lobbies, as had 
been done in connection with the House of 
Commons, but also, in this case, to light up 
the interior of the House of Lords itself. 
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A New Soldering Apparatus. 


Clear-headed line builders are coming to 
find that it adds materially to the efficiency 
of repaired and rebuilt lines to go over them 
after the wires have been put on the new 
poles, and carefully examine every joint, 
and thoroughly solder all that have not been 
soldered at some previous time, and that 
this not only adds to the efficiency of the 
line in a general way, but so perceptibly as 
to leave no question of the desirability of its 
being done in a painstaking manner. 

The best of linemen leave bad joints in the 
wire from year to year, put in during a rush 
of work, that they intend to cut out at some 
future time, but which are overlooked. Go- 
ing over a newly rebuilt line, two men, with 
a ladder, making this a special purpose, can- 
not help but improve the working of the line 
to a large extent. These men who have this 
work in hand should be men that will take 
an interest in the work, and have everything 
with them for doing good work. Where a 
joint is rusty and it is necessary to bridge it 
with No. 11 galvanized wire, a flat file (old, 
worn out one), ground to a sharp edge, is 
the best for preparing the joint for the 
jumper, as it is called. The joint is thor- 
oughly scraped for an inch or two on each 
side of it, and then the No. 11 wireis jumped 
over the rusty joint and wrapped on each 
side of it, just the same as in making a half 
joint, and twisted, say, from five to six turns. 
After a new wire has been up a few years 
the number of joints that are put in the line 
is surprising, and soon average one to each 
span. A wire that has only been up a few 





years, and where the joint is not rusty, can 
be soldered without a jumper, but the acid 
should be strong enough to cut the gunimy 
grease off, and enable the solder to take hold. 
The best fire-pot to use is one that burns soft 
coal, as enough can be picked up along the 
track, and experience shows that it is much 
better than gasoline and alcohol, as well as 
cheaper. The soldering should be done in 
warm weather. If the line is rebuilt in the 
winter the soldering can be put off until the 
summer. It requires two men; one to work 
on the ladder to prepare the joints. When 
ready, he drops his rope and pulls up the 
pot, solders the joint and then lowers it to 
the man below. In order to give superin- 
tendents and foremen an idea of what can 
be done in a day, we give below the daily re- 
ports of two different jobs done by the W. 
U. and Penna. Cos. joint work. 

To get good results, however, a satisfactory 
soldering apparatus is necessary, and Mr. 
Sam. Uhlich, of Mansfield, O., a practical 
line builder, and for many years the right- 
band man of Supt. of Telegraph O.H. Booth, 
before the latter’s death, seems to have de- 
vised an apparatus which, in the hands of 
his linemen on the P., Ft. W. & C. KR. R., 
has been found to be superior to any other, 
and to answer every purpose. <A cut of Mr. 
Ublich’s soldering-pot accompanies this arti- 
cle. From all that we can learn this apparatus 
seems to have all the advantages which Mr. 
Uhlich claims for it. As showing the rapid- 
ity with which the work can beaccomplished 
with this apparatus, it may be said that on a 
line between Rochester and Pittsburg a rec- 
ord was kept of the joints soldered during a 
few weeks in one summer, The poles were 
forty feet long, and a very long ladder had 
to be used. There were three fuur-pin cross 
arms on the line, and ten wires, while the 
work was being done. In the space of less 
than five weeks (28 days), there were 2,400 


joints soldered. ; 
The Western Electric Company manufac- 


ture Mr. Uhlich’s apparatus. 





| bought 


What Is Electricity? 

Electricity is the most stupendous force in 
nature, apparently active throughout the uni- 
verse, the cause of the phenomena described 
as attraction, gravitation, and magnetism, 
and most probably of heat and light. It is 
incessantly active, and maintains, it would 
seem, the physical life of the world. Science 
can only appreciate some of its results, and 
apply it on a very limited scale to practical 
purposes; but knowledge of its adaptability 
is growing every day, and what a few years 
since was little more than material for brilliant 
laboratory experiment, or the production of 
scientific toys, is now becoming a gigantic 
motive power available for the service of prac- 
tical science and the progress of civilization. 

Already it provides a means of instanta- 
neous communication between portions of 
the earth’s surface, most remote from each 
other. It is gradually superseding all other 
methods of artificial illumination, and it 
promises to make steam obsolete as a motive 
power. What other aid it may give we know 
not, and we scarcely dare conjecture, although 
it would seem that the most vivid imagination 
must fail to apprehend its possibilities. It is 
in the earth beneath us, known as terrestrial 
magnetism; it is in the atmosphere around us, 
and its energy is seen in the lightning flashes 
which mark the discharge of force between 
clouds, each of which is a storage of force; 
and in the vast—indeed, inconceivable— 
cosmos, electricity maintains the relations of 
suns and systems moving with enormous 
velocity and unvarying regularity through 
space. It is a force which, so far as human 
intellect can appreciate it, knows no cessa- 
tion, diminution, or deterioration. It can be 
summoned, but not created by any skill of 
man—made apparent in the results of friction 
or chemical action, but made apparent only, 
not produced. A spark the eighth of an inch 
long, produced by contact with the small 
electric machine in the lecture room, is pre- 
cisely similar in character to the terrible flash 
which splits a tree to fragments, striking it 
with sudden death, or topples down the most 
massive tower reared by the skill of man 
In Oriental fable we read of lamps, the rub- 
bing of which produced an obedient genius 
ready to minister to every wrath. We can 
excite the electric force, and the most stu- 
pendous of all the genii nature—if not, 
indeed, the master spirit, of which all known 
natural forces are but variations—is at our 
service; our servant, if we will—our most 
terrible master if we have no skill to concil- 
iate him.— Beeton’s Dictionrry of Science. 
= — 

A Watch Made to be Pounded. 

When a visitor to the office of the Ameri- 
can Bank Note Company sat down to talk 
to Mr. Lee, that gentleman put a piece of 
white paper under a stamp. pounded on it- 
and laid the paper aside. When the visitor 
arose to go away, Mr. Lee put the paper 
under the stamp again, and pounded it once 
more. ‘‘ You talked eight minutes,” said 
he; ‘‘that wasn’t bad.” He showed the 
piece of paper to the caller, who saw upon 
it two prioted clock dials. One showed the 
hands at four minutes to four o’clock, the 
other showed them at four minutes past four 
o'clock. ‘We keep that stamp,” said he, 
‘*so that you sban’t go away and say you 
came here at eleven o’clock in the morning, 
or that you had to wait an hour and a half, 
or make any other misstatements which can 
be guarded against.” 

‘*No,” he added a moment later; ‘‘ that 
stamp is the latest wrinkle in office furniture. 
It is an ordinary stamp with a clock attach- 
ment. The hour hand is simply a raised 
point upon a movable circle. The minute 
hand is an arrow on another revolving circle. 
The usual inked tape passes over these indi- 
cators and the outer circle of hour figures. 
Beside the clock face is a cylinder with 
several faces, each bearing a word. Oune 
is ‘Approved,’ another is ‘ Wired,’ and 
another is ‘ Answered; others are ‘ Deliv- 
ered,’ ‘Lee,’ ‘‘ Received.’ Thus a business 
man is able, whenever he sends away a let- 
ter, telegram or package, receives an order, 
or transacts any business whatever, to record 
the precise moment at which the thing was' 
done. It costs $20. I did not invent it. a 
it, 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING May 
20, 1884. 





298,751 Covering for electrical conductors ; Frank 
S. Harrington, Providence, R. 1., assignor to himself 
and Herbert N. Fenner, same place. 

298,783 Receiving telephone ; Charles E. Scribner, 
Chicago, Ill., assignor by mesne assignments to the 
American Bell Telephone Company, Boston, Mass. 

298,906 Watchman’s electric time detector ; Chris- 
tian G. Spengler, Hoboken, N. J., assignor to Elec- 
tric Patrol Indicator Company, of New York. 

298,918 Electric block signal for railways ; Stephen 
James Swayze and John C. Lane, Sag Harbor, N. Y. 

298,922 Armature for electric motors and dyna- 
mo-electric machines ; Joseph C. Vetter and Stephen 
G. Putnam, New York, N. Y. 

298,923 Telephone transmitter; Henry E. Waite, 
New York. N. Y., assignor to Charles F. Livermore, 
trustee, same place. 

298,924 Telephone receiver; Henry E. Waite. 
New York, N. Y., assignor to Charles F. Livermore, 
trustee, same place. 

298,925 Telephone transmitter; Henry E. Waite, 
New York, N.Y , assignor to Charles F. Livermore, 
trustee, same place. 

298,945 Signal box for district and fire-alarm tele- 
graphs; Charles H. Carter, Brooklyn, N. Y. 


298,954 Dynamo-electric machine; Thomas A, 
Edison, Menlo Park, N. J. 
298,955 Dynamo-electric machine; Thomas A. 


Edison, Menlo Park, N. J. 
298,956 Mode of operating dynamo-electric ma- 
chines; Thomas A. Edison, Menlo Park, N. J. 


298,975 Telegraph pole; James Hunter, Ruffs 
Dale, Pa. 
298,997 Electric battery; Oscar Millard, Flint, 


Mich., assignor of one-half to Charles B. Crampton, 
same place. 

299,011 Watchmen’s electric recorder; Jerome 
Redding, Malden, assignor to himself and Harvey 
Redding, Everett, Mass. 

299,021 Apparatus for charging secondary batte- 
ries; Robert Percy Sellon, Surbiton, county of Sur- 
rey, England. 

299,025 Electric arc lamp; Sidney Howe Short, 
Denver, Col. 

299,039 Electric multiple switchboard system; 
Theodore N. Vail, Boston, Mass. 

299.070 Telephone exchange system ; F. Benedict 
Herzog. New York. N. Y. 

299,073 Telephonic transmitter ; Jose Dottin Hus- 
bands, London, England, assignor to the American 
Bell Telephone Company, Boston, Mass. 

299,074 Telephonic receiving instrument; Jose 
Dottin Husbands, London, England, assignor to the 
American Bell Telephone Company, Boston, Mass. 





A printed copy ot the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 


ape " 


A New Standard Light. 


Herr Hefner-Alteneck has suggested a new 
standard light for photometric purposes, 
which promises to be very simple and effec- 
tive in operation, The light is produced by 
an open flame of amyl-acétate burniag from 
a wick of cotton fibre which fills a tube of 
German silver 1 in. long and 316 mils, inter. 
nal diameter ; the external diameter being 
824 mils. The flame is 1.58 in. h‘gh from 
top to bottom ; and it should he lighted at 
least ten minutes before using the light for 
testing. A cylindrical glass chimney sur- 
rounds it to ward off air currents. About 2 
per cent. of the light is absorbed by the 
glass. The power of the flame is that of a 
standard English candle ; and experiments 
have shown that amyl-acetate, which besides 
is not expensive, is the best fuel for steadi- 
ness and brilliance. Neither the substitution 
of commercial amyl-acetate for pure, nor the 
nse of a wick of cotton thread for loose 
cotton fiber alters the illuminating power ; 
but the wick should be trimmed square 
across the mouth of the tube, for if it pro- 
ject and droop the illuminating power is in- 
creased,—Engineering. 


4 _A. C. Norrurop, Waterbury, 


BUSINESS NOTICES. 


Conn. Iron and 

Brass Machine Screws, Zinc in Sheets and Plate for 

Electrical Purposes, Parts for Telephone and Tele- 

graph Instruments, Manufactured from Iron, Brass, 
teel or Zinc. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, CLarKE B. HotcuKiss, New York. 
Send for circular and prices. 

ALFRED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 

re. 





ciator Wi 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 

American Evectricat Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
derground Cables, &c., &c. Send for prices. 

AMERICAN INSULATOR Company, New York. Insu- 
lators of all sizes. 

AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. — Telephone Wire for long and short 
distance Telephoning. Write for information. 

ArRminetun & Sims, Providence, R. I. Engines 
for Electric Lighting and general use. 

AusTIN GALLAGHER, New York, Keith Electric 
a ong System complete for Arc Lighting. Stock for 
sale. 


Baxter Exectric Lignt Company, New York. 
The Baxter Lamp. 

B. W. Payne & Sons, Corning, N. Y. The Payne 
Single and Double Valve Automatic Engine. Send 
for catalogue. 

Bereman & Co., New York. The Bergman and 
Haid Battery for Telephone and Telegraph pur- 
poses. Send for circular. 

Bovutton Carson Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

Brown ee & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Evectric Co., Cleveland, Ohio. Are Lights 
and Brush Storage Batteries. 

Burra.Lo Evecrric Works, Buffalo, N. Y. Carbon 
Points and Plates. 

BuTtLer Harp RusBer Company, New York. Rub- 
ber Insulators and Electrical Supplies of every de- 
scription. 

ButTLeR Sares, New York. 
Proof. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 

CuicaGo INsuLATING Co., Chicago, Ill. The Fiske- 
Mott High-resistance Insulator. Send for circular. 

CuRoME STEEL Works, Brooklyn, N. Y. Steel for 
Magnets a specialty ; Chrome Cast Steel. 

Cor Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zincs. Write for 
price list. 

CONNOLLY Brotuers, New York, Patent Attorneys 
and Solicitors. 

CoRNELL University, Ithaca, N. Y. 
Engineering. 

D. Van Nostranpb, New York. Scientific Books. 
Send for circular. 

ELEcTRIC STORAGE AND Licut Co., Boston, Mass 
Own patents for Faure’s Storage Batteries for ter- 
ritory of Rhode Island, Connecticut and Massa- 
chusetts. 

ELGIN STEEL Tower Company, Elgin, Ill. Electric 
Light Towers. 

Mo ~~ ee MANUFACTURING Company, Indianap- 
olis, Ind. 

GREAT SOUTHERN TELEPHONE ComPANy, Nashville, 
Tenn. Gilliland Switchboards. 

Harvey, Starrorp & Co., Acton, Ont., Canada 
Telegraph and Telephone Poles. 
H. M. Raynon, New York. 

purposes. 

Hotmes, Bootrn & Hayprns, New York. Fire- 
proof Electric Light Wire, Patent ‘‘KK” Insulated 
Copper and Iron Wire for Telephone and Telegraph 


Fire and Burglar- 


Electrical 


Platinum for all 


use. Send for catalogue and prices. 

I. W. Cotsurn & Co., Fitchburg, Mass. Dynamo 
Electric Machines. 

Ivison, BLAKEMAN & TaYLor, New York. Ink of 


all kinds and colors. Circulars sent on application. 

J. O. Surras, Cincinnati, O. Telephone Stocks 
bought and sold. 

JaRVis ENGINEERING ComPANy. Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 

Joun H. Muraae, New York. Platinum, Chemical 
Apparatus, Crucibles, etc. 

LECLANCHE BATTERY Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 

Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 

Lockwoop & Foster, New York. Learners’ Tel- 
egraph Instrument. 

MoutvuaL District MessENGER Co., Boston, Mass. 
Addressing and Distributing Circulars &c., &c. D 
J. Hern, General Manager. 

NATIONAL ELectric Company. Washington, D. C. 
Electrical supplies and apparatus. 

New EnGianp Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
eee and Electric Light Wire, Single and Double 

/inders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 

O. W. Mappavus, New York. Designer and En- 
graver. 

Pane & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents. 

PALMER WrRE Co., Palmer, Mass., and New York. 
| Galvanized Telephone and Telegraph Wire Iron and 

Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 
Partrick & CarrTER, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
, Telegraph and Telephone Supplies, Write for cir- 
culars. 
| Puospuorn Bronze Smeurine Co., Philadelphia, 
. Telephone Wire, insulated and bare. 
| _ Ruope IsLanp TELEPHONE & Exxcrric Co.; Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 
Royce & Margan, Washington, D.C. Dealers in 





Seetnem apparatus, Telegraph and Telephone sup- 
plies. 

ScHieicHER, Scoumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. 
catalogue. 


rite for 
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Tue FREEMAN & Rok ELectrRicat SuPPLY CoMPANY, 
New York. Electric Light Machines, Motors, Dy- 
namos, Telegraph and Telephone Apparatus. 

STANDARD ELecrricat Works, Cincinnati, Ohio. 
Manufacturers of Telegraph and Telephone Instru- 
ments, Magneto Bells, Switch Boards and Telephone 
Exchange Apparatus, Annunciators, Wire, Batter- 
ies, Insulators, Electric Light Wire and Supplies. 
Send for circular and prices. 

Swan INCANDESCENT Extectric Lieut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 

THe ANsONIA Brass AND CoprER Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

Tse Bisnorp Gutta Percua Works, New York, 
Gutta Percha Insulated Submarine Telegraph Cables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of all kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 

THe BuTLER Harp RuBBER Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 

T. H. ALExaNDER, Washington, D. C., Solicitor 
and Counselor in Patent cases. | 
Tuomson-Hovuston Exectric Co., Boston, Mass. 
Automatic Self-regulating System of Arc Lighting. 

Tue ELEctricaL Suppiy Co., New York. Electric | 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 

TRENTON [Ron Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 

TROPICAL AMERICAN TELEPHONE CoMPaNy, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexico, Central America, West India, and South 
America. 

Unitep States Exectric Lieut Co., New York. 
Arc and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

Union ELEcTRIC MANUFACTURING Co., New York. 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications. 

Viapuct Manuracturine Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 

Victor, Bishop & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

WesTERN Exectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wma. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 


n 

Warts, CAMPBELL & Co., Newark N.J. Improved 
Corliss Steam Engines. Send for catalogue. 

W. R. Pore & Co., Baltimore, Md. 
Tejephone, and Electric Light supplies. 
of everything, and at lowest prices. 


Telegraph, 
The best 





Wanted, 

Exchange managers or other responsible 
parties in every city or town to act as agents 
for Gilliland’s latest invention to be used in 
connection with the telephone. Sells at 
sight. Sample sent prepaid on receipt of 
one dollar. Address 

FILLILAND Mra. Co., 
Indianapolis, Ind 
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‘MITCHELL, VANCE & CO., 
GAS FIXTURE 
———$MANUPACTURERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lizhting, also Com- 
bination Fixtures for both Gas and Electrie Light 

Estimates and designs furnished upon applicati: n. 


836 & 838 BROADWAY, 
NEW YORK. 


WANTED 
A bright experienced young 
Telephone Inspector. Ad- 
dress FOREIGN, care of 
Electrical Review. 


T. H. ALEXANDER, 


Solicitor and Counsellor in Fatent Canes, 
607 7th St., Washington, D. C., 
OPPOSITE PATENT OFFICE. 
Twenty-three Years’ Practice. 


Expert examinations and opinions, relating to 
infringements, Validity aud Scope of Patents, Ca- 
veats, Designs, Trade-Merks, European and Can- 
adian Patents. Forinformation on Patent matters, 
send stamp for my ** TIN. S TO INVENTORS.’ 


White (jak PINs 


AND 


BRACKETS, 


OF OUR OWN MANUFACTURE. 


Correspondence and Inspection solicited. 


DETROIT ELECTRIC C0., 


COR. SEVENTH & WOODBRIDGE STS., 
Detroit, Mich. 


‘MI 





























THE WALL 








PAINE & IADD, 


. LBERT_E. PAINE, Late Commissioner 


Patents. STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, FYD.C. 


Patent Attorneys Mh AA 


AND SOLICITORS, . Manufacturers of 


MORSE BUILDING, HARD RUBBER, 


Cor. Nassau & Beekman Streets, 
Sheets, Rods, Tubing, etc., 


~ oatuoarm, ot, RLECTRIGAL SUPPLIES 


PHILADELPHIA, PA., 
Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS, @Ubber Hook Insulators, 
Window Tubes with Heads, 
Key Knobs, Switch Handles, 


WASHINGTON, D. C. 
Plug Handles, Lamp Switch Handles, 


CORNER 6th and F STREETS 
Battery Syringes, etc., ete, 


ELECTRICAL CASES A SPECIALTY,  speciattics of any PRACTICABLE CHARACTER mado to order. 


BRUSH ELECTRIC C0., 


The Sole Manufacturers under all the Patents of : : = | 
CHAS. F. BRUSH for Electric Light Machines. 
STANDARD SIZES. 


of 


Telephone Stocks 


BOUGHT AND SOLD BY 


J 0 SHIRAS No. 11 West Third St., 
s * 9 














CLEVELAND, 


OHIO. 

















ELECTRIC LIGHTING, STORAGE BATTERIES, ETC. 
We furnish the only complete and PERFECT 


SYSTEM of electric lighting. No. | No.of | No.of | Horse | __ 

THE BEST DYNAMO MACHINES. | nich. 's,000'e 1,200 cp. Required) | 
THE BEST ARC LAMPS. }2| 1 | “| 113 $390.00 
y ' 3 | S 1!5 | 300.00 
The Only Practical Storage Batteries, B 2 | 8) aia.00 

oO o 0. 
The Purest and Best Carbons, & ¢ 4 =, | 4 363.00 
Our prices are the lowest, our factory the largest and 5 10 8 900. 00 
our business the most extensive in the world to-day. 5 15 8 900.00 
Price, Single Lamps $50.00, Double Lamps $60.00. ; 0 - ; “oo = 
SEND FOR DETAILS. vi 30 ° 22 2000.00 
THE BRUSH ELECTRIC CO, |7| , | * 2 foe 
t is) 5 {3,600.00} 


No. 104 EUCLID AVE., CLEVELAND, OHIO. 





MONARCH ELECTRIC CO. 


MANUFACTURERS 


=ELECTRIC MOTORS, 


OF 





Average Market Quotations of Battery 
Supplies for the Week Ending May 
3its, 1884. 





Leclanche Disque Cell, complete... . $1.25 
ad Prism ‘“‘ a er 
- Prisms, per pair......... $1.00 
? Carbon Mounted............ 30¢ 
ve SOE COVES 660 02 0500006 ° .12c 
- Sal Ammoniac, in bag........ 8c 
” POUOMUES vcenceceos ces $1.10 
6s eee 18e. 
Amalgamated Zinc.......... 10c 
o Rubber Bands, per pair....... 6c 
Chlorine Battery, per cell .......... $1.25 
Law Battery, per cell............. - $1.25 
‘« Jar and its Rubber Ring ....... 25c 
‘* Cover, with small Carbon sealed in 35c. 
‘* Large Carbons, ¢ach............ 20c. 
‘© Carbon Connector. ............. 12c. 
** Zinc Connector. .......-ececsees 8e. 
a eet 12c. 
** Zine and its Rubber Ring....... 12c. 
Bergman & Haid, per cell.......... . $1.20 
Crow foot, 6x8, per cell. ..........c0s; 75e. 
eo a ee 30c. 
We rT ee 15c. 
,  CEbcetpaodet oo phee dksminbees 25ce. 
Sal Ammoniac, perlb......... 2.2.06: 15c. 
Blue vitriol, per lb............ eee | 
se ** bbl, lots, perlb...... covvecee 5c 
Sulphate of zinc......... istedenes 10 


Send to our advertisers for price lists. 


J. H. LONGSTREET, 


No. 9 Barclay Street, New York, 


Manufacturer and Dealer ‘n | 


TELEGRAPH INSTRUMENTS, | 
Telephone and Telegraph Supplies 


—OF EVERY DESCRIPTION.— 





ANNUNCICATORS AND BURGLAR ALARM APPAR- 
ATUS, BATTERIES AND BATTERY MATERIAL. 


Telegraph Instruments for Railroad Use a Specialty. | 


M rime L, 


4Send your address on a postal card and re- 
ceive free by return mail the most complcte 
learners’ instruction book published. Gives 
in clear concise language instructions so com- 
prehensive that to learn the art of telegraphy 
from its pages will be found a comparatively 
easy task. Contains progressive series of 
practice lessons; is illustrated with cuts and 
diagiams and replete with information con- 
cerning private lines. Gives directions for 
setting up and using instruments and tells 
how to keep telegraph lines in working order. 
Contains battery directions, estimates of cost 
of short lines, and information in regard to 
commercial telegraphy. Unquestionably the 
best learner’s bcok ever compiled. Do not fail 
to send for it, 


WESTERN ELECTRIC CO., 





LECLANCHE ZINCS. 








Spring Connection. 
zinc | 


NEW STYLE 


woop 








Uld Style Rod with New Connection. 


MANUFACTURED BY 


A. M. YOUNC, 


WATERBURY, CONN. 
FOR SALE BY 


Western Electric Co. 





ey h 


DYNAMO ELECTRIC MACHINES, 


Lamps and Electric 

















Light Appliances; 


GENERAL ELECTRICAL SUPPLIES 


also, 





Po. tf aha 








ritory for our Elec- 
tric Light System 
and Motor, which 
embraces features 
of merit that make 
them superior to all 
others, being per- 
fectly automatic, 
self-regulating. 
evsily managed, 
economical! and ef- 
ficient. 


The most perfect 
electrical motor in 
existance for run- 
ning Sewing Ma- 
chines and Dental 
Tools. In fact any 
machinery requir- 
ing only a small 
amount of power. 

We solicit corre- 
spondence with 
parties wishing ter- 











_ all = - =o aD 
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OFFICE: 


147 RFULTON St. 
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PENG | ere KATAAOTV . I TLRCTRIC LIGHT TOWER 


Convine, al Btue Black, and IN FIRST ss STvie a ELGIN, ILL, 
OIE AWAIT NAT I(y] THE EL@IN STEEL ToweR Co., 


al ex- 
‘PARK ROW NEW YORK". GEORGE 8. BOWEN, General Manager. Elgin, Ill. 
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gs Spec 
planes in the essentials of 
luid ie Color one a. 
Circulars 


fvison, § lian Sahe & Co.. N. Y- 


THE AMERICAN INSULATOR CO. OF NEW YORK 


————.- —A (TRADE MARK.) 
These carbons are made of the calls attention to  ‘* *? patent glass insulators, which for high insulation 
BEST MATERIALS, their new full screw DOUBLE P ETTICOA beauty, strength, durability, and perfect screw ex: 
cel any insulator ever invented. The large Telegraph Com- 
panies are now using our “ Double Petticoat ” Insulator ex- 
clusively. 








and with the latest improved machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 inch 
to Linch in diameter, varying by sixteenths. 
Special LENGHTS and SIZES to Order, 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order 

Price Lists and full information furnished on ap- 


plication. 
Price, for 18 ounce ** Double Petticoat»? Insulator, 5% cents, 


BOULTON CARBON WORKS, Price, for Standard, 4 cents net same terms as above. 


PAYNE AYENUE, ‘€ DOUBLE PETTICOAT.” LIBERAL DISCOUNT TO THE TRADE. STANDARD. 


cueveran: ©. THE AMERICAN INSULATOR CO,{ct2src&s "=e" or, Nox York 
THE EXCELSIOR TELEPHONE WIRE. 


—— RECOMMENDED FOR —— _ — 
‘Table Showing Tests of the Excelsior Telephone Wire. 
High Conductivity, non-lia- : 





To the American Insulator Company of New_York. 

GENTLEMEN, New York, April 20, 1884 

Ihave made several careful comparative tests of your “DOUBLE PET TC OAT” Glass 
Insulator and the ordinary glass insulator heretofore universally used by the different Tele- 
graph and Telephone Companies, and as a result find the SUPERIORITY of your Double Petti- 
coat Insulators to range from 30 TO 88 PER CENT; the highest per centage of superiority 
occurring in the worst weather, just the time it is most needed. 

Yours truly, G. A. HAMILTON, Evecrricran, Western UNION TELEGRAPH Co., 


We have two sizes of the larger ‘‘ Double Petticoat» Glass, viz. 22 
ounces and 18 ounces, 

Price, for 22 ounce ** Double Petticoat’? Insulators, 614 cents net, de=- 
livered on the dock at New Yor 


























eet ‘Put up in continuous 





























bility to corrosion, great — Mak S | Reisance | Breaking | Giuckes,| pitt. | lengths of one-half or one 
tensile strength, and power No. 12....! 88ohms, | 855 lbs. | CO g7.0 | mile, as desired. 
of overcoming stretch, or S| ae * | » a ——SSSS—— 
sagging, and lightness of | a8 = un |?’ arenes Sndsemetion 

93.8 120 * 94 10.00 On ccastcallibtamarateadl 








weight. | - 7 | 16... 23.8“ py | 0 se 


THE ELECTRICAL SUPPLY CO., SOLE isis. 


17 DHY STREET, NHW YORE. 


Laemeny [NCANDESCENT LIGHTS 


American Bell Telephone (10. SWAN INCANDESCENT ELECTRIC LIGHT CO. 


SWAN PATENTS FOR THE UNITED STATES, 


r s, ‘a r) I ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN: 
WM. an FORBES se Ps VAIL, WM. R. DRIVER, DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
President. en’l Manager. Treasurer. GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
853 Broadway. Cor. 14th Street, New York 














GROUND LINE. This Company owns the Original 
Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 

except for certain limited territory, EW N Cc LA N D U TT oO 
under an arrangement with the West- { 
ern Union Telegraph Co., the Gold i 
and Stock Telegraph Co., the Ameri- a Yaaro as de 
can Speaking Telephone Co., and the - 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 
systems: 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
nections on FEaxchanges, will please 
apply to the nearest Licensed Ex- 
change, when their case will be brought 
to the attention of the proper local 
Company. 

Any further information will be 
gladly Surnished on application to the 
Company at tts office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, are hie respectfully notifiea, that they 
are liable to prosecution, and for damages for infringement, and will be prosecuted according tot 
full extent of the law. 











MANUFACTURERS OF 


BRAIDING 
MACHINERY 


FOR COVERING 


Telegraph, Telephone and 
Electric Light Wire 


CVOLE AND DOODLE WINDER 


Braiders of every desert, 
For Silk, Worsted and Cotton Braid. 
FINE CASTINGS 


A SPECIALTY, 
































May 31, -—_ 


ELECTRICAL REVIEW. 








The Coe Brass Mio. Co. 


MANUFACTURERS OF 


BRASS, | 
get & ema Se, 


bHEETS, ROLLS, ell 
WIRE, RODS & BLANKS | 
OR SHELLS, | 

| 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ciclo | 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 








THE PAYNE 
Single and Double Valve Automatic Engine 





oe 
Will guarantee 20 per cent. better regulation with 


our single slide valve automatie engine tha 


sale by E. P. on & Co., 36 Cortlandt St., N.Y., 


oy Cc oe & Co. 
No. 3. B.W. Pay ne & Sons. Box 1450,Corning,N.Y. 


MAGNET STEEL 


AND ALL KINDS OF 





CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other branas. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 
Superintendent, 


S. H. KOHN, 
Proprietor, 


CHARLES WILLIAMS, dR. 


(Established 1856.) 
Nos. 109-115 COURT ST., BOSTON, MASS, 


———AUTHORIZED MANUFACTURER OF-—— 


THE AMERICAN 


— TELEPHONE C0. \§ 


: Magneto, Crank and Push Button 

f Be GALL BELLS, 

ELECTRIG BELLS, 
DISTRIGT BELLS 


AND 





Switches for Exchanges, 
Annunciators, &c. 
Telegraph and Electrical 
Instruments, Batteries, Wire, 


Insulators, and Telephone 
Supplies of every description. 


JARVIS ENGINEERING CC., 


BOSTON. 
Boilers Set with the Jarvis Pai- 
ent Furnace to burn Pea Coa!. 








ancan beat-| <=" F 
tained by any other wee in the market. For! % « 
<= ail 


oston, Mass. Write for Circular ls 





Screenings or Slack without a 
blower. Send for Circulars. 


The Buckeye Automatic Cut-Off Engine 


Trade 
practical treatise on Steam 
Engineering free by mail. 


Circulars and 


q CONTRACTS 













These engines are carefully constructed for heavy and continuous duty at medium or high rotative 


speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; or 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y. 
D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 


WATTS, CAMPBELL & CO. NT 


MANUFACTURERS OF 





Improved Corliss 


CmuM Rut 


IN FULL VARIETY. 


Soy Sizes varying from 30 to 2000 I P. 





Preferred above all others by 
the United States and Brus 8 
Electric Lighting Co.’s for reg 
larity of speed and economy. 


am, Condensing, Non-Condensing or Compound 


sEIN D FOR CIRCULAR. 


The IDE Automatic Engine. 


FOR ELECTRIC LICHTING 
UNEXCELLED. 















FOR DURABILITY UNEQUALLED. 
"OJILNVUVND AWONODT LS3HDIH 


f% | 





A. L. IDE, SPRINCFIELD, ILLINOIS, U. - A. 


nS DO 


PAOL BU 


~ namoElea inne}tla ebin es. | ee 


E Le hisvii 


a BISHOP & 


IMPORTERS OF DIAMONDS, 











PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


E»TABLISHED 1837. No, 33 MAIDEN LANE, NEW YORK 


Co., 


18 


A.C. NORTHROP, 





Waterbury, Conn. 


‘Tron and Brass Machine Serews 


ZING IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


Pas for Telegraph and Telephone Instruments 


AANUFACTURED FROM 
Iron, Beem, Steel, or Zins. 


Opportunity to Estimate on patented articles 
| from Sheet Metal. Rod or Brass Castings, respect- 
fully solicited. 


MANUFACTURER OF SUPERIOR 












BUFFALO. N. Y. 
ESTABLISHED 1864. 


WILLIAM A. HARRIS 


MANUFACTURER OF 


‘ HARRIS-CORLISS 


| STEAM ENGINES 

With Harris’ Patented Improvements 
ALSO 

Light and Heavy Iron Castings 


PROVIDENCE, R. I. 


Send for copy **‘ Engineers’ and Steam 
Users? Manual,” by John W, Hill, M, EK. 


Price, $1.25. 
CAS 


‘ 0 T T 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 


When Stopped all Expense Ceases. 


Works without 
boiler, steam, coal, 














\. ashes or attend- 
) ance. Successfully 
) adapted instead of 
y steam power in all 


industries and of- 
fers special advan- 
tages for running 
4 - a + mes hin- 

ery for Telegraph 
ana 4 Siasbenes as well as Lighting purposes. _ 


Built in Sizes of 1,2, 4, 7,10, 15 4265 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 


cor, 33d & Walnut, Phila. ¢ 
Branch Office: 214 Randolph Street, Chicago. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 














OP se 
” Phespeher- tonze. 

| and Resist- 
ance to Corrosion with Lightness and Tenacity. 


| Standard Sizes, 16,17, and 18, Stubs’ Gauge. 


ADDRESS 5 


Th Paghr- alig ine 


512 ARCH ST., PHILADELPHIA, PA.° 
| Owners - of - the - United - States - Phosphor-Bronze - Patents. 
| Sole Manufacturers of Phosphor-Bronze in the United States. 


| NTI-BEL 
| A TELEPHONES. L 
| A new Anti-Electric Speaking Telephone, 
| for private line purposes, combining tele- 
phone, transmitter, and call device, in one 
instrument. Send for descriptive circular and 
price list. 

Address, ANTI-BELL TELEPHONE CO., 


82 Devonshire Street, Boston. 


Comtines High Electrical Conductivi 








1+ 
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The Kerrn Erecrrio Company having se- 
cured and paid for valuable patents covering 
a complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
For full | 





offered for sale at $20 per share. 


” manuractu RERS OF 


Patent Finished Insulated 


particulars address, 
* AUSTIN GALLAGHER, 
Drexet Buritpixe, 
Cor. Wall and Broad Sts., N. Y. 


* Refers to Proprietors of the ELectricat Review. 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 
OFFICE AND FACTORY : 


No.67 STEWART STREET, 
PROVIDENCE, R. I. 


EUGENE F., PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


SPIRAL 





PARTRICK & CARTER'S 














THE 


Law is 


Hye 
iM 





The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


combines all the advantages of the best of the 

others, without any of their disadvantages, 
Thousands sold monthly. Send for circular. 
Manufactured and sold by the 


LAW TELEGRAPH CO,, 
140 Fulton St., New York. 





TELEPHONE 


WIRE. 
Fon Long Short Distance Telehoning 


Patents allowed April 24, July 25, 1883. 

















“= —— aes 
a ' { 
Klectric Annunciator. 
(PATENTED EB. 16,1875. ) 

We guarantee our Annunciator to be the most 
SIMPLE, durable and reliable apparatus in the 
market. NO DROPS or other COMPLICATED MECH- 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotels in the country with our 
Annunciators. 

Those wishing Agencies for these Annunciators 
in unlicense 4 territory can obtain all information, 
prices, etc., by addressing us 

Cc orresponde nce solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
Alarms, Electric Bells, ete. 


PARTRICK & CARTER, paivabetenia. pa: 





American Spiral 


43 Milk Street, 


BOSTON, MASS. 





Telephone Wire Company, | 


LECLANCHE 








Size of Jar, 6x4} inches. 


Prism Battery, Complete. 





~ Viaduct Manufacturin 


OF BALTIMORE. 2 
(Successors to late firm of Davis & Warts 
A. G. DAVIS, President, 





Telephone, Telegraph, Electrio Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


| MAGNETO SIGN SIGNAL BELLS, 


NO BATTERY REQUIRED. 





ELECTRICAL GOODS OF EVERY DESCRIPTION, | 
'Telephone Companies. 


- to $6, each. Discount on larae lots. 


THE CREAT 


" TELEPHONE BATTERY, 


The Standard Open Circuit Battery of the World. 
| OVER 500,000 CELLS NOW IN USE IN THE UNITED STATEC 


AND 1,000,000 I? EUROPE. 
ADOPTED BY ALL THE 


THE SIMPLEST, CLEANEST, MOST DURABLE, 
MOST ECONOMICAL. 
| Be ware of Infringements and Cheap Imitations 


LECLANCHE BATTERY CO, 


149 W. 18th St., N. Y., or 
L. G. TILLOTSON & €0., 5 & ¥ Dey St., N. Y. 





IGH SPEED ENGIN 


FOR DYNAMOS. 


THE ELECTRIC 


STORAGE AND LIGHT €0. 


95 Milk St., I Boston, Mass. 


Organized under the or the ‘Laws of Massachusetts, 


For sale, a new high-speed engine 
of 50 horse-power with isochronous 
governor for working dynamos direct 
and steady at 1000 revolutions per 





OWN THE PATENTS FOR 
Faure’s Storage Batteries, 


Eletrial Exergy Acumbtn, | JOHN W. NYSTROM, 


MASSACHUSETTS, RHODE ISLAND 256 SOUTH {Oth STREET, 
AND CONNECTICUT. PHILADELPHIA, PA. 





minute or more. Price $800, Address, 





THE a & ROE ELECTRICAL SUPPLY Ch, 


53 Broadway, N.Y. 
DEALERS IN 
Electric Motors, Dynamos and 
Electric Light Machines, 
| TELIGRAPE and TELEPHONE 
APPLIANCES 

OF EVERY DESCRIPTION, 


Learlers Instruments &Alarms | 
Sole Agents for : 
: i + ——" Electric 
v2. 
* s Tho""Tey”* Telephone’ 1. 
The Freeman & Roe tel 

Annunciator. 

Furnish Estimates for and 
ee romptly execute all Electric 
ork for Architects, etc. Send 
‘orrespon: 











for Circulars, C dence 
solicited. 





THE BERGMANN & HAI) BATTERY, 


The Greatest Open 
Circuit Battery 
in the World. 

Superior to the Leclan- 
che and all others, for 

Telephone, Annunciatc : 

Purglar Alarm, and al 

open circuit wor: 


Price (complete) $1.20. 
Liberal discount to 
dealers, 
















Send for descriptive Cir- 
; cular and Price List. 


BERGMANN & CO. 
Electrical Works, 
292, 294, 296 & 298 
AVENUE B, . 


Oct. 16, 1883, 
Par’ f NEW YORK, N. ¥. 


LNoy, 20, 1883, 


CORNELL UNIVERSITY. 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 
Entrance Examinations Begin at 9 A.M., 
June 16 and Sept. 16, 1884. 


For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrees, honors, expenses, 
free scholarships, etc., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. Y. 


JUST OUT. 


Electricity, Magnetism 
AND 


Electric Telegraphy. 


A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOGK WOOD, 


PRICE, $2.50 
$79 TAGES, WITH 150 ILLUSTRATIONS. 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y. 
Complete Catalogue of Electrical Works will be 
sent to any address On application. 


NOW READY. 














Measurement 





Electrical 





The Galvanometer and 
lts Uses. 














BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large cleat 
type, and fully Illustrated with diagrams of 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Telegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 
" Flectrical Measurement = Galvancaneter,” 


It is the only book which EX: LAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica’ 
Measurement is made so clear and plain that ANY ONE 
can easily understand every exp ti and can practi- 
cally make electrical measurements without difficulty, and 
especially without “ doing” sums in algebra. 








PUBLISHED BY 


J. H. BUNNELL & CO. 


{12 Liberty Street, New York. 
TO WHOM ALL ORDERS SHOULD BE SENT. 
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THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 


TRENTON, NEW JERSEY 


NEW YORK OFFICE: 





Cooper, Hewitt & Co., 17 Burling Ship. | 


PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET. 








TELEGRAPH POLES 


From 25 to 60 Feet in Length. 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


DETROIT, MICH. 
{Please mention this paper.1 


HANDSOME POLE S &DURapie. 








CANADIAN CEDAR POLES, the best 
in use; live 25 t 35 years: good ap- 
pearance, Prompt delivery at Buffalo, 
Black Rock or Suspension Bridge, N.X. 
Cheap for spot Cash. Address. 

HARVEY STAFFORD & CO., 
ACTON, Ont., Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 


Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D.C. 


Correspondence Solicited. 








National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 
14138 G STREET, WASHINGTON, D.C. 


Estimates furnished. Correspondence solicited. 





W.R. POPE & CO. 


Oorner North & Lexington Streets, 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWEST PRICES 


= | neither the electrical nor mechanical qualities of 


WoOoRKsS. 
SAMUEL BOARDMAN, Agent.) 





Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 
Submarine Telegraph Cables, 

50 Regular Sizes. One to Ten Conductors. 
Subterranean Telegraph Cables, 
Hempen-Armored Covered. 

Aerial Telegraph Cables, 

Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 
«£s used by the Metropolitan Teleph & Tel ih Co, 
Torpedo Cables, 


R ded by the Europ South American 
Governments. 


Lead-Covered Cables, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office Wie, Leading and Connecting 
re 








° 
For Subaqueous Mining and all other Electrical purposes. 


Mark s Compound Insulated Wire, 
-or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 

Wires of evcry variety of Insulation, 

Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Corsage. Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 


Agents for Reception of Orders and Sale of Goods: 


L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 











Thirty-three years’ experience has taught us that 


either Gutta-Percha or Copper deteriorate by long 
working or ion, cc q tly the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled. - Hxtract from 
Report on Cables, by Willoughby Smith. 





MANUFACTURED BY 


The Bishop Gutta-Percha Works. 
Address all communications to 
WwW. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St., N. ¥. 


OFFICE AT THE WORKS. 


Rhode Island 
Telephone and 
Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switeh-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Saltty Applian, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
|every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or vs having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 

2 


























HENRY HOWARD, President. 
% T. HOWARD Treasurer. 





The Bishop Gutta-Percha 





FRANK F. BULLARD, 
Gen’! Manager. 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 


's. W. FRENCH, 
President. 


W. C. DEWEY, 
Treasurei. J. 








itp 


CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


The quality of all wire shipped by us guaranteed to be equal to the best. 
desired. Put up in half-mile lengths. 


Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an Inch. 


Testimonials furnished if 


No. 4—.225 No. 7—.177 No. 10—.185 No. 18—.092 No. 16—.06% 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 


Correspondence Solicited. 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 


ELECTRIC MOTORS. 


Inventors, or others, having a completed or I 
| 





FOR SALE 


GILLILAND SWITCH BOARDS, 


ALL IN FIRST-CLASS CONDITION, 


Great Southern Telegraph & Telephone Co., 


NASHVILLE, TENN, 


partially completed electric motor, and desir- 
ing to introduce same into general use, are 
requested to communicate full particulars, as 
to size, power developed, and terms to 


J. B. Y., Box 1673, 
BOSTON, MASS. 








[he Thomson-Housion Electric Company, 


SOLE OWNERS AND MANUFACTURERS OF THE 


<_ ONLY PERFECT AUTOMATIC SYSTEM > 


Electie Lighting in the Worl 


ALL OUR PATRONS TESTIFY THAT THE BEST 
Is THE CHEAPEST. 








Owing to the Automatic and Self-Regulating features of this A : 

: t § ! ‘ pparatus—broad and 
valid patents for which are owned by this Company—sufficient saving is effected in 
ower, attendance, and repairs, as compared with any other system, to more than pay 
interest on the entire cost of plant. 


LOCAL LIGHTING COMPANIES CANNOT AFFORD TO 
OPERATE ANY OTHER SYSTEM. 


We are prepared to supply Local Companies, Mills, Railroads, etc., with dynamos 
os = * —— a | largest machine is so perfectly controlled by 
egulator that it runs safely lly ed wi j 
diane ee y and economically at full speed with any number 
e furnish Arc Lights of various degrees of illuminating capacity, from 1,200 to 4,000 
candle power. 

We would call especial attention to our New Self-Regulating Divided Arc, which is a 
novel and valuable feature in our system, and for which there is a very large demand. It 
is the only practicable and perf ect-working Small Arc yet offered to the public, and will effect 
a great reduction in the cost of Arc-Lighting plants, and very great increase in the efficiency 
and eo of local companics. 

e have established between thirty and forty local companies during the pa: 

and ae more are being organized. . 4 — 
.., © request capitalists who contemplate putting in an Electric Light Plant to confer 

with either the Boston or Chicago office before adopting any other ee. 

Correspondence with active, energetic men, capable of interesting capital and organiz- 
ing local companies, is solicited. 

New illustrated Pamphlet, Price-List, etc., will be furnished on application. Address, 


THE THOMSON-HOUSTON ELECTRIC C0., 





J. W. DUXBURY, Sec’y and Gen. Manager. 
F. H. GARDINER, Assistant Manager. 


131 DEVONSHIRE STREET, BOSTON, MASS. 


- 
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Western Electric Company. 


| 








4a 





(Chicago Factory, 227 to 251 South Clinton Street.) 
MANUFACTURERS OF 


TELEGRAPH and TELEPHONE APPARATUS 


AND SUPPLIES OF EVERY DESCRIPTION. 


Hotel and House Annunciators, Burglar Alarms and Call Bells, 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, 
Magneto Call Bells, Telephone Exchange Switch Boards, etc. 


UNDERGROUND AND AERIAL CABLES, 


Correspondence Solicited. ” 


CHICAGO, BOSTON, NEW YORK. 
KERITE INSULATED 


A - Cc : DAY ,,u.msuste 
WIRE & CABLES, 


OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. 
Anti-[nduction Kerite Telephone Gables, 


Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMINENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES 


A DIPLOMA 
FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.”® 





MANUFACTURER OF 





GENERAL AGENT: 


CLARK B, HOTCHKISS,—120 BROADWAY, NEW YORK. 
THE BAXTER ELECTRIC LIGHT C¢: 


Is prepared to negotiate for New 
imental Complete. 





yf gt — BAXTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


Is THE 


Greatest Invention in Arc Lighting 
yet made. 


other Lamp in the World, and can be applied to any 


TERS THE COST OF CARBONS. 
For terms for territory and cost of Baxter attachment, 
address : 


THE BAXTER ELECTRIC LIGHT COMPANY, 


MILLS BUILDING, 
NEW YVURK. 





THE ANSONIA BRASS & COPPER CO., 


MANUFACTURERS OF 


PURE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wire, 


PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 
‘“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 


&ec., Zine Rods, Battery Copper, &c., 


Telephones, 
WAREROOMS : 


‘19 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, prontentirtg Conn. 





Efficient, Reliable and More Economical than any | § s 


System. SAVES FROM ONE-HALF TO THREE-QUAR- | og 


HOLMES, BOOTH & HAYDENS, 














\“TENAX” COPPER LINE WIRE 
a Telegraph and Telephone. 
TRADE MAR ELECTRIC LIGHT WIRE, 
Red and White Iron Line Wire. 

NEW YORK, BOSTON AND PHILADELPHIA. 
DGEPORT BRASS C0O., 
BRIDGEPORT, CONN., 

BRASS, COPPER AND GERMAN SILVER 

WIRE 4n> ROLLING MILLS, 

BRIDGEPORT ELECTRIC MFG. CO. 

AGTO QUICK ACTING ENGINE, 
POND ENGINEERING 00. 


| — FOR — 
;| 
Magnet Wire, Patent “K K” Copper and Iron Wire, 
FACTORIES, WATERBURY, CONN. 
Bare and Insulated Copper Wire for Electric Conductors a ie. 
AUTOMATIC 
JARVIS ENGINEERING 00., 


a\ J. F. RANDALL, 


. Warren, Ohio, 
JOHN B. MARELE, 
Detroit, Mich. 


H. B. SMITH MACHINE C0., 
925 Market St., Phil. Pa. 
T. W. ANDERSON, 


Houston, Texas. 


MIJNSSEN & C0., 
Amsterdam, Holland. 





M. F. MOORE, Gen. Agt. 


15 CORTLANDT ST., NEW YORK. 








THE ELECTRICAL SUPPLY CO. 


MIANUPACTUBERS OF 


Insulated Wire 


OF EVERY DESCRIPTION. 


ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FoR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 
Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 





rs  Guaes cine Gaeta bahtaty BO 


ELECTRIC LIGHT, 
TELEPHONE, AND 
TELEGRAPH SUPPLIES. 





‘ine Keystone Electric Co. of Philadelphia, Agents for Pennsylvania. } 





Warehouse: 47 DRY ST, NEW YORK, 











